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YOFASCITIS is a local mani- 
festation of a toxic condition 
of the blood, evidenced by low 
grade inflammation or toxic 
involvement of the muscles 

and fasciae, the symptoms predominating 
at the fascial insertions of muscle to bone. 
Pull or traction on these sensitive fascial 
insertions produces marked symptoms, out 
of all proportion to the degree of inflamma- 
tion that is evident clinically. In go per cent 
of cases the toxic absorption is from the 
colon; in the remaining 10 per cent the toxic 
focus may be found in the oral cavity, the 
sinuses of the skull, the tonsils, or the 
genitourinary tract. 

In twenty years of practice I have been 
increasingly impressed by the large num- 
ber of persistent cases of low back pain, 
lumbago, sacroiliac strain or relaxation, 
sciatica, strain of the lumbar muscles, or 
muscular rheumatism, and also certain 
cases of tennis elbow and of weak or flat- 
foot that are referred to me for differential 
diagnosis and relief, in which treatment 
based only on these various local diagnoses 
had proved singularly unsuccessful. Gradu- 
ally the conviction grew that in a large 
number of cases the diagnosis was empiri- 
cal, the true pathological condition being 
toxic absorption, usually from the colon, 
with local manifestations in the muscles 


and fasciae, particularly at the fascial inser- 
tions of muscles to bone. Treatment based 
on this conception was begun five years ago, 
and the results have been so good in a large 
number of cases that I suggest the intro- 
duction of the term “myofascitis.” The 
compound word seems desirable in that 
the symptoms are so combined that both 
muscles and fasciae are affected. 

That medical terminology, already cum- 
bersome, should not be unnecessarily in- 
creased is axiomatic. The introduction of 
this term, myofascitis, is therefore made 
only after careful deliberation and the 
conviction that it simplifies rather than 
complicates our diagnostic armamenta- 
rium, and points the way to one definite 
general line of treatment, supplemental to 
orthopedic indications, instead of a multi- 
plicity of methods yielding unsatisfactory 
results. It clearly describes a clinical entity 
which has hitherto been empirically classi- 
fied under such varied terms as those listed 
above, because there was no term in the 
accepted nomenclature which actually de- 
scribed it. 

At least go per cent of the cases of “low 
back pain,” “lumbago,”  “‘sacroiliac 
strain” and “sciatica” that are referred 
to me under these diagnoses are, ON more 
comprehensive analysis, instances of myo- 
fascitis; and certain cases of the latter condi- 
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tion produce many of the symptoms of 
flat-foot and tennis elbow. It therefore 
seems highly desirable from the standpoint 
of both patient and physician that a defi- 
nite line be drawn between true sciatica, 
true sacroiliac relaxations, etc., and cases of 
myofascitis which simulate these conditions. 

The recognition of myofascitis as a 
clinical entity will not only result in the 
cure of cases that have been persistently 
resistant to treatment but, by eliminating 
the large number of pseudo-sacroiliac 
strains, etc., it will give us a more correct 
conception of the prognosis for these 
conditions because it will be based on 
exact pathology. 


TOXIC ABSORPTION FROM THE COLON 
THE UNDERLYING FACTOR 


The theory on which I worked in study- 
ing the problem was that the condition was 
primarily due to toxic absorption, usually 
from the colon, with clinical manifestations 
at the fascial insertions of muscles. With 
this theory as an hypothesis, I first exam- 
ined the patients for toxic absorption 
from teeth, sinuses or tonsils, attention 
being given to anything outside the colon 
that might contribute to the symptoms. 
But the total of such foci was only approxi- 
mately 10 per cent, whereas about go 
per cent of the patients had symptoms 
referable to the colon: headaches, constipa- 
tion, and other signs of toxicity. The 
medical profession is often misled in rela- 
tion to the colon because the patient will 
deny being affected with constipation or 
any intestinal disturbance, when persis- 
tent questioning in the face of this denial, 
and more especially examination of the 
feces, will reveal the fact that although 
the bowels move regularly, peristalsis has 
been slowed up and, as someone has aptly 
expressed it, the train comes in on time, 
but it is yesterday’s train. In other words, 
the movement is inadequate, and toxic 
material is therefore constantly being held 
in the colon. Frequently after an excessive 
bowel movement the toxic symptoms di- 
minish temporarily. 
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I had the fecal matter examined thor- 
oughly and found that the normal gram- 
negative flora were reduced in number, in 
several cases to as low as 30 per cent, 
whereas the proportion of gram-positive 
flora was markedly increased. The abnor- 
mal chemical, histamin, was present in 
variable amounts. Histamin is regarded 
as a pathological end-product and shows 
that intestinal disturbance has gone on to a 
point where it may endanger any portion 
of the body from the toxic standpoint. 
Hashimoto of the Mayo Clinic has made a 
valuable study of the production of this 
chemical in the colon, and its effects upon 
the systemic circulation. 

In many cases a considerable residue of 
cellulose or protein formic acid was noted, 
and the stool proved acid to all indicators. 
Instead of B. coli predominating as it does 
normally, and thus checking the growth of 
pathogenic bacteria, a very small percent- 
age of this organism was present. From the 
bacteriologic standpoint, Hiss and Zinsser 
have shown that the function of B. coli in 
the intestine is not inconsiderable, if only 
because of its possible antagonism to cer- 
tain putrefactive bacteria. 

The slowing up of peristalsis may be a 
chronic condition due to sedentary occupa- 
tions and lack of exercise, with a tendency 
to flatulence and distention; or it may be 
that trauma or accident has suddenly 
imposed inactivity upon an active person 
used to laborious work, and this inactivity 
has led to intestinal stasis, although the 
trauma did not directly involve the part to 
which pain is referred. 

It is not my purpose here to discuss the 
chemistry of the condition, nor to draw 
direct conclusions from the laboratory 
findings as to the factors underlying 
myofascitis; but these merit the continued 
interest and further research of clinicians 
and laboratory investigators. Suffice it to 
say that the laboratory work on the feces 
confirmed the opinion that toxic absorp- 
tion in the colon was the important factor 
in producing the clinical picture. 

We have long known that absorption - 
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from an infected tooth may produce 
marked symptoms at various joints. 
Indeed, symptoms have been known to 
subside within forty-eight hours after the 
removal of such teeth. Yet, if we consider 
the possible areas for absorption in the 
body, the colon certainly offers one of far 
greater extent—approximately 500 square 
inches. The fact that the surface is not 
smooth, but is filled with diverticula and 
haustra, which by harboring inspissated 
feces court infection, is also significant. 
The peculiar settling of the toxins in the 
fascial insertions may be partly due to 
diminished circulation in a large number 
of terminal capillaries in these locations. 


CLINICAL FINDINGS 


The local manifestations of subacute or 
chronic myofascitis are usually orthopedic 
in nature, and are rarely seen by medical 
men except in very acute cases. The inflam- 
matory or toxic involvement is usually low 
grade. Indeed it is surprising that from an 
ordinary clinical examination more cannot 
be found in the way of edema or exudate as 
evidenced by the increase of diameters, 
which is rarely noted. Occasionally in a 
very muscular individual the hamstring 
muscles in severe cases have been found to 
be extremely sensitive to palpation, and 
with a series of swellings or so-called 
“knots” extending from the tuberosity 
of the ischium to the popliteal space, 
necessitating constant recumbency. These 
cases are, however, in the minority. Such 
an acute manifestation may be seen by the 
physician rather than the surgeon; but as 
things go on and symptoms persist, the 
patient comes to the orthopedist. Prob- 
ably this is why many medical men do not 
have a clear understanding of myofascitis, 
because they see only the acute stage, and 
do not have an opportunity to follow cases 
during the later orthopedic manifestations. 

By all means the most frequent location 
of pain is the lower back, where there are 
so many fascial insertions into bone. It may 
be vague or definite, and related to the 
spine, sacrum, or posterior wing of the 


Albee—M yofascitis 


American Journal of Surgery 525 
ilium. Other myofascial insertions may 
be sensitive to touch or tension, as the 
patella, the point at which the tendo 
Achillis is attached to the os calcis, and 
also at the epicondyles of the humerus. 
Difficulty in completely immobilizing the 
lumbar spine and preventing pull upon the 
fascial insertions and muscles accounts for 
the very troublesome and persistent symp- 
toms in this region. 

Certain patients complained of pain in 
the region of the sacroiliac joint, and had 
been treated for relaxation of this joint. 
The diagnosis had been considered con- 
firmed because immobilization, such as 
strapping, or application of a belt or cast, 
afforded temporary relief. But recurrence 
of pain developed in connection with ‘a 
return of focal infection or gastrointestinal 
disturbance. A few cases had even been 
referred for operation. 

In practically every such case of low 
back pain, flexion of the hip, followed by 
extension of the knee, caused tension and 
resultant acute pain at the insertion of the 
fasciae and muscles into the bony struc- 
tures in the region of the sacroiliac joint. 
I have called this the myofascitis sign. 
These structures are at the crossroads of 
the trunk and thighs; they are pulled upon 
by the most powerful muscles in the body, 
and are on more or less tension most of 
the time. Slight toxic irritation or inflam- 
mation will therefore cause considerable 
pain and discomfort. 

Although in cases of low back pain, the 
latter may seem to be in the sacroiliac 
joint, upon more careful study it is usually 
found to be more widely distributed in the 
surrounding structures. “Sacroiliac strain,” 
a diagnosis formerly made not infrequently 
by myself, and still frequently made by 
others, I find, produces symptoms that 
are widely distributed outside this joint, 
a fact which is not consistent with actual 
joint strain. Although from palpation 
alone it is practically impossible, because 
of the anatomic position of the joint 
beneath the posterior wing of the ilium 
and the deep overlying structures, to be 
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certain whether the pain is from pressure 
on the joint itself or on the fascial insertions 
of muscles into the surrounding bony 
structures, a careful analysis of symptoms 
leads one to the latter conclusion, and the 
results of treatment based upon this con- 
clusion support it more definitely than 
any theoretical considerations. If there is 
sensitiveness to deep pressure over the 
fasciae or muscles in the region of the pos- 
terior superior spine of the ilium, posterior 
surface of the sacrum, over the gluteal 
fascia, and along the fascia lata on the 
outer aspect of the thigh, the case is one of 
myofascitis, and not sacroiliac strain. In 
certain instances this sensitiveness extends 
from the outer side of the leg to the region 
of the external malleolus. 

From repeated examination I feel that 
true sciatica is also extremely rare, and 
that many cases clinically called sciatica 
are myofascitis. The wide distribution of 
sensitive areas noted on palpation is not 
in accordance with the location of the nerve 
trunk and its branches, but rather with that 
of the fasciae. As in the case of sacroiliac 
strain, the most sensitive areas are found 
.to be at or near fascial insertions to bone. 

Histories in these cases, if taken care- 
fully, frequently reveal other evidences of 
toxic absorption, such as remote or inter- 
mittent headaches, vague attacks of pain, a 
crick in the neck, or treatment for lumbago 
on one or several occasions. These attacks 
have been associated with or have followed 
some slight exertion, such as lifting a pail 
of water or a brief case, or swinging a golf 
stick. The pains have shifted from one 
region to another, depending on what was 
the exciting factor. 

Particularly in accident cases I observed 
that patients complained of vague pains at 
sites of presumed injury, although no 
actual injury was found on close examina- 
tion. Careful examination and _ history 
revealed that the patient had for some time 
been a victim of toxic absorption from the 
colon, and that the muscles and fasciae 
were so affected by this toxicity that com- 
paratively slight injury had produced symp- 
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toms out of all proportion to the degree of 
trauma. 

In these days of the reactions of the 
Workmen’s Compensation Law with the 
resultant so-called ‘“‘compensitis” (the 
human tendency to lie back when pay is 
received without work, an unfortunate 
psychological and physical reaction retard- 
ing convalescence in certain types of pa- 
tients), many cases come to the orthopedic 
surgeon two or three years after an acute 
attack of pain has occurred following 
ordinary exertion. The insurance com- 
pany has been paying compensation during 
all this period. The patient still dwells on 
the accident, which is often of so slight a 
nature that it could not possibly account 
for a serious injury resulting in chronic 
incapacity. One such patient, a strong, 
robust man, lifted a heavy roll of paper, 
felt pain in the lumbosacral region, and 
went to bed for five days, then continued 
unable to work. The company paid for his 
idleness for two years, after which he was 
referred to me. Treated for myofascitis, 
and the toxicity of the colon cleared up, 
he was readily cured. 


DIFFERENTIAL DIAGNOSIS 


Features in the differential diagnosis 
are a history of former manifestations of 
toxic absorption, such as headaches, crick 
in the neck and lumbago, and usually some 
evidence of a focus of infection or origin of 
toxic absorption, such as an infected tooth 
or tonsil, or colitis. These may be revealed 
by x-ray findings, physical or laboratory 
examination. The most diagnostic sign of 
myofascitis is pain at bony insertions elic- 
ited by tension on the involved muscle or 
fascia, brought about in examination by 
limb posture, such as forcibly flexing the 
hip while the knee is extended. For in- 
stance,m yofascitis i in the lumbosacral region 
results in pain in the region of the sacro- 
iliac joint, because of tension upon fascial 
and muscular insertions over or directly 
around it. Adhesive strapping as usually 
carried out for sacroiliac relaxation or 
strain may relieve pain because the immo- 
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bilization relieves these sensitive insertions 
from the tension of muscle pull or postural 
change. 


TREATMENT 


If a focus of infection other than the 
colon has been demonstrated, such as 
apical abscesses or tonsils, the treatment 
is apparent and need not be discussed in this 
paper. But for the remaining go per cent 
of cases in which the toxic absorption is 
from the colon, surgical eradication is cer- 
tainly not to be advised lightly, and the 
following treatment renders it, in a very 
large percentage of cases, unnecessary. 

It also markedly diminishes the dura- 
tion of mechanical treatment for the local 
orthopedic manifestations, and in some 
cases, seen early, eliminates mechanical 
treatment entirely. 

The colon is treated with medicated 
lavage; B. coli implantations are made; 
and a low-residue diet is prescribed which 
prevents carbohydrates from reaching the 
colon in undigested form, as their presence 
is known to favor toxic conditions. As 
Finker and von Wassermann believe that 
autointoxication is the result of bacterial 
activity on certain sugars, elimination of 
the offending sugar from the diet may be 
beneficial. Laboratory examination of the 
stool will reveal which sugar is the most 
active bacteriologically for a given patient, 
and this sugar should be eliminated from 
his diet. 

To forestall any possibility of residue 
protein reaching the colon undigested, or 
bringing with it partially digested carbo- 
hydrates and liberating them in the colon, 
proteins and meats are taken only in mod- 
erate quantities, and the importance of 
thorough mastication is impressed on the 
patient. The work of Kellogg at the Battle 
Creek Sanatorium has taught us much 
regarding the relation of diet and the action 
of the colon, and the influence of the colon 
upon health. 

To help to restore the alkaline balance, 
15 grains each of calcined magnesia and 
calcium lactate are given in water after 
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eating, three times daily. Milk of mag- 
nesia powders are also given as necessary 
to relieve constipation. 

The medicated colonic lavage is given 
daily by the following technique, which is 
very important: the patient is placed upon 
the left side with the buttock elevated on 
two pillows. The reservoir (holding two 
quarts) is elevated not more than eighteen 
inches above the patient, in order thit 
peristalsis may not be unduly stimulated 
and an involuntary effort to expulsion of 
the fluid thus interfere with the treatment. 
A short glass rectal tip is used. A low enema 
of a pint of lukewarm water is first given 
to clear out all feces from the extreme 
lower portion of the colon. After this has 
been fully expelled, a second lavage con- 
sisting of 2 dr. of calcium lactate in 2 
qts. of warm water is allowed to flow 
slowly in; this will usually take about ten 
minutes. With the buttock still elevated, 
the patient then lies upon his back, with 
the thighs extended, for a period of two 
or three minutes, then on the right side 
with the buttocks still elevated for an 
additional two or three minutes, to permit 
the solution to flow as much as possible 
into the ascending colon and cecum. He 
is then allowed to expel all this fluid. This 
expulsion will be hastened by walking a 
little, and will consume from ten to fifteen 
minutes. 

The patient then takes the same position 
on the treatment table as before, and 
1 dr. of sodium carbonate monohydrated, 
dissolved in 2 qts. of lukewarm water is 
allowed to flow into the colon in precisely 
the same manner as the calcium lactate 
solution, but is retained a few minutes 
longer than the previous lavage. The 
treatment should be continued daily until 
the last fluid comes away without much 
mucus. 

The case is then ready for colon bacilli 
implantations. Some cases will do well 
without them, and the implantations are 
therefore not given routinely; but it has 
been found that in most cases their action 
contributes definitely to the relief of 
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symptoms. The cultures should be obtained 
fresh from the laboratory and used within 
four hours. 

Local mechanical treatment in the form of 
belts, corsets, braces, etc., is applied when 
indicated, but the treatment just outlined 
alleviates local symptoms to such an 
extent that the need for local treatment is 
surprisingly diminished, and is entirely 
secondary. 

Stretching of the lumbosacral region, as 
carried out for cases of so-called sacroiliac 
strain, often helps to give relief in chronic 
cases of this kind, the theory being that 
muscular and fascial adhesions are rup- 
tured and ironed out. This explanation is 
offered as accounting for relief brought 
about in many instances by chiropractors 
by their manipulations on various parts 


of the body. 


TABLE I 
VARIETY OF PREVIOUS DIAGNOSES AND TREATMENT IN 
CASES OF MYOFASCITIS 


Previous treatment (without 


Previous diagnosis 
relief) 


Massage, baking, electrother- 
apy, osteopathy, chiropractic, 
salicylates, atophan 

strain or Casts, stretching, manipulation, 
| open operation 
Injections into nerves, stretch- 
_ ing, salicylates i 
Open’ operation, electricity, 
salicylates, thymus 


Sacroiliac 
relaxation. 
Sciatica 


Strain of 


muscles _ Casts, internal medicine 


Internal medicine, baking _ _ 
Palliatives 

Salicylates, massage ; 
Typhoid inoculations, ointment 
Contusion ‘Strapping, massage, baking 
Pelvic twist.......... Palliatives 

Bandage and ointments 


Plates 


Myositis 
Intestinal ptosis 


Knee-twist 
Flat feet 


Diet. As has already been indicated, 
careful attention is given to the diet, elim- 
inating whatever sugar is found by exami- 
nation of the feces to be particularly active 
bacteriologically for the patient, and re- 
stricting proteins and meats to moderate 
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quantities, with attention to thorough 
mastication. 


RESULTS 


Striking has been the relief of symptoms 
when the colonic function has been returned 
to normal in cases that have persistently 
resisted mechanical treatment. Patients 
who have adhered to the above régime 
have been entirely relieved of symptoms 
that were in many instances chronic, and 
have discarded immobilization apparatus 
in cases in which this had previously been 
worn. The only recurrences have been in 
cases in which the colonic function was 
again allowed to become deranged, and 
these have usually responded promptly to 
treatment. 

It has been found most advantageous 
to have the entire treatment. as outlined, 
carried out under the direction of the 
orthopedic surgeon, as the colonic condi- 
tion and the orthopedic manifestations 
are so closely interrelated, and as the 
symptoms are orthopedic in nature. 


Certain cases of persistent tennis elbow, 
treated constitutionally by removal of 
toxic absorption, particularly from the 


colon, and locally by deep massage, 
improved rapidly. Local treatment alone 
in these cases had been slow and unsatis- 
factory, or entirely unsuccessful. Other 
orthopedic conditions, such as certain 
cases of weak- or flat-foot, have likewise 
definitely improved only after relief of 
the toxic etiologic factor. 

I have found many cases of so-called 
sacroiliac strain to be in reality myo- 
fascitis (Table 111), and I shall discuss 
this point in more detail after reporting a 
few illustrative cases. 

In addition to the 142 cases on which 
this paper is based, I have seen over 100 in 
consultation in which the diagnosis of 
myofascitis was made. As the latter cases 
were referred back to the attending physi- 
cian for treatment, I have not included 
them in this preliminary report. Other 
cases have not been under my observation 
long enough to rate the results. The require- 
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TABLE II 


DEGREE OF IMPROVEMENT IN 40 ILLUSTRATIVE CASES OF MYOFASCITIS TREATED BY MEDICATED COLONIC 
LAVAGE, CULTURES, AND DIET 


No. of colonic 
irrigations 


No. of B. coli 
cultures 


Case Complications Total time for both End-result 


XXVII 


| Flat feet 
Infected tooth 
None 
None 
Osteoarthritis 
| None 
| None 
None 
None 
None 
| None 
Bunions and flat 
feet 
| Flat feet 
_None 
| None 
None 
| Arthritis (?) 
| Flat feet 
None 
None 
| Weak feet 
Flat feet 
None 
None 
None 
Flat feet 


10 
10 
16 

5 
10 
10 


CONN DW 


24 days 
20 days 
36 days 
45 days 
25 days 
30 days 
37 days 
15 days 
14 days 
30 days 
30 days 

6 days 


33 days 
23 days 
32 days 
21 days 
3 months 
67 days 
30 days 
27 days 
11 months 
3 months 
12 days 
32 days 
35 days 
28 days 
3 months 
2 weeks 


Excellent 
Excellent 
Excellent 
Excellent 
Good 
Excellent 
Good 
Good 
Excellent 
Good 
Excellent 
Excellent 


Excellent 
Excellent 
Excellent 
Good 
Good 
Good 
Good 
Fair* 
Good 
Excellent 
Excellent 
Good 
Good 
Excellent 
Good 


Fair* 


XXVIII 
XXIX Loose semilunar 
cartilage; flat feet 
XXX Spina bifida 
XXXI None 
| None 
XXXII None 
XXXIV Metatarsalgia 
XXXV Flat feet 
XXXVI Weak left foot 

XXXVII Weak feet and 

metatarsalgia 

| Flat feet 

Sacroiliac strain 


XXXVIII 
XXXIX 


XL ‘Referred for oper- 
ation 


Excellent 


8 
7 
7 
7 
5 
7 
7 
7 


18 days 


Excellent 

Good 

Excellent 

Good 

Good 

Excellent 

Good 

Improved (treat- 

ment just begun) 

3 months Excellent 
6 months | Excellent 

(Marked improvement after 4 treatments) 
5 weeks Excellent 


2 months 

1 month 
20 days 

3 weeks 

2 weeks 

4 weeks 

3 weeks 

1 week 


OOW 


NON 


* Careless of diet; not faithful to treatment. 


ments of diagnosis have, however, been met 
in more than 250 cases. 


ILLUSTRATIVE CASES 


Case. Typical acute case. A hard-working 
man, aged 48, who had been an athlete at 
college, had gained weight soon after starting 
in business. His work necessitated considerable 


standing, and he had developed pronounced 
flat feet, which were very painful. A week 
before the patient was seen by me, he had been 
much overworked, and had a general pharyn- 
gitis. From the posterior pharyngeal wall, 
which was slightly edematous, there was secured 
a pure culture of Streptococcus hemolyticus. 
This pharyngitis was immediately followed by 
sudden and severe pain in the left lumbar region, 


7 
III 7 
IV 10 
10 
VI 10 
VII 10 “ 20 
VIII 2 14 
IX 4 7 
x 9 7 
XI 10 | 10 
XII none 4 
XIII 10 
XIV 10 
XV 10 
XVI 10 
XVII 10 
XVII 8 
xIx 13 
xX 12 | 
XXI 12 
XXII 10 | 
XXIII 3 | I 
XXIV 10 
XXV 10 | I ] 
XXVI 10 
16 
5 
9 
10 | 
10 
8 
7 
II 
j 
2 | 
13 
| 
if 
| 
| 
| 
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loin, and upper posterior part of the thigh, for 
relief of which he consulted me. 

Gastrointestinal history. For about five years 
the patient had had much stomach trouble, 
evidenced by pain coming on about two hours 
after meals, and relieved by large doses of 
bicarbonate of soda. This was also associated 
with constipation and flatulent stools. 

Examination. There was extreme sensitive- 
ness over the posterior part of the thigh, which 
upon casual examination would certainly have 
been considered due to pressure upon the 
sciatic trunk. But more careful questioning and 
examination revealed the fact that the pain was 
over the fascia of the posterior outer side of the 
thigh, radiating to the outer side below the 
knee, and reaching almost to the ankle. With 
the patient in the dorsal position upon the 
examining table, with the knee extended, any 
attempt to flex the hip was associated with 
complaint of severe pain in the lumbar and 
posterior thigh region. With the patient on the 
right side an attempt to adduct the left leg 
was associated with pain in the outer posterior 
part of the upper thigh, apparently due to 
tension on the fasciae. 

In the past history of this case, following 
excessive use of the hammer in driving heavy 
nails (work to which the individual was 
entirely unaccustomed), marked sensitiveness 
had developed over the external epicondyle of 
the right humerus which the patient localized 
as the exact location of the ordinary tennis 
elbow. This had taken three months to subside. 

Laboratory tests, roentgenograms of the 
teeth, examination of the tonsils by a nose and 
throat specialist, and examination of the 
prostate, urine and blood chemistry failed to 
reveal anything abnormal. 

Stool Examination. Histamin 4 (scale of 1 
to 5). Acid to all indicators. This accounted for 
the toxic absorption resulting in myofascitis. 

The patient was given medicated colonic 
lavage daily for twelve days, and his diet was 
regulated. The acute symptoms subsided. At 
the end of four weeks he was able to resume 
work, but was instructed to continue the diet. 
At the end of two years he is still free from 
myofascitis. An acute case such as this, however, 
is not often seen at this stage by the ortho- 
pedic surgeon but usually comes to the medical 
practitioner. 


Case 1r. H. F. was seen in my office Dec. 8, 
1925. His chief complaint was pain in both 
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feet, worse when bearing weight, as in walking. 
The pain had started suddenly in the balls of 
the feet six months before, and had persisted, 
gradually increasing. He had “gas on the 
stomach,” but was not constipated. Previous 
treatment had included medication by mouth, 
strapping, plates, proper shoes, rest and exer- 
cise. Two teeth had been extracted, one of 
which proved badly diseased. 

Examination. Pain in the muscles of the calf 
on dorsiflexion of the foot; flat feet. Roentgen- 
ray examination showed moderate enlargement 
and spur formation at the os calcis. Blood 
examination, negative. 

Stool Examination. Marked acidity. Hista- 
min, 5+. Oxalic acid present. 

Treatment. His diet was regulated in accord- 
ance with the laboratory findings. Seven colonic 
treatments and 10 cultures were given between 
December 14, 1925 and January 8, 1926. The 
feet were strapped, and fitted to plates, and 
pads placed under the heel. Medication by 
mouth. The patient returned to the office June 
15, 1926, absolutely cured. 

Comment. In this case, the toxic condition 
of a muscle was the direct cause of the muscle 
spasm. By first offsetting the acid condition of 
the colon and then applying properly fitted 
plates, a complete cure was attained. 


Case 111. An interesting case is of a man of 
forty-five. He suffered pain most of the time in 
the right sacroiliac region and down the right 
leg. The family physician had treated him for 
sciatic rheumatism, with baking and electric 
treatments. The pain was worse at night, but 
even in the daytime was so severe as to render 
walking most difficult. Fifteen years before, he 
had had Iumbago. He had no headaches, fever, 
or spasms. 

In addition to the baking and electric treat- 
ments, he had received medication, and had 
worn a corset brace. His condition progressed, 
and seemed so serious that an able orthopedic 
surgeon referred him to me for a sacroiliac 
fusion. 

When the patient came in he was apparently 
very ill, but I did not believe that operation 
was justified. I made a diagnosis of myofascitis, 
and instituted treatment accordingly. Following 
the second colonic irrigation marked improve- 
ment was noted. One month later the patient 
made the statement that he felt well. Two 
months later there was slight tenderness over 
the external epicondyle on the right arm, 
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also of the left subdeltoid bursa. The medicated 
colonic lavage was therefore resumed, and the 
diet continued. When last seen, in October, 
1926, the patient was having only slight and 
occasional pain. 

Comment. Although this case presented no 


symptoms referable to the gastrointestinal 


tract, treatment directed to the colon as a focus 
of toxic absorption proved very effective, and 
showed that operation would have been 
unwarranted. 


Case tv. A woman, 32 years of age, walked 
with a cane and complained of pain in the left 
lumbar region, radiating to the left leg at 
times, and aggravated by turning in bed. 
About one year before, she had experienced 
pain in the left calf, radiating up the left leg. 
She had been treated elsewhere by baking, 
strapping, and extraction of teeth. 

Dorsiflexion of the Jeft foot produced marked 
pain in the calf, in the left popliteal space. The 
stool contained large quantities of histamin 
and mucus, and was highly acid. 

A diagnosis of myofascitis was made, and 
following the third treatment she stated that 
she “danced all night” without ill-effect. 
After seven colonic irrigations and ten implan- 
tations, she considered herself cured. 


Casev. Recently, in Florida, I was called in 
consultation on a case that had come under the 
care of much orthopedic talent, apparently 
always with the diagnosis of sacroiliac strain or 
relaxation, and repeated unsuccessful treat- 
ment. It is such a typical case of myofascitis 
that it seems wise to recite it in detail. 

Mrs. C. E. D., a middle-aged woman, had 
had her first attack of “left sacroiliac strain” 
ten years ago, followed by the usual orthopedic 
brace treatment. Later, under an anesthetic in 
one of the large eastern orthopedic clinics, 
stretching as practised for this complaint was 
done by a prominent orthopedic surgeon. A 
Knight brace was then applied, and worn for 
several months. The trouble recurred, and the 
stretching was repeated by the same surgeon 
in 1921. In 1924 a nerve in the lumbosacral 
region was injected with saline solution. As the 
relief lasted only about forty-eight hours, two 
days afterwards stretching under a general 
anesthetic was again done. This afforded relief, 
but the symptoms recurred in January, 1925. 
Stretching was then repeated by the same 
surgeon who had treated the patient in 1916 
and in 1921. Afterwards a Spencer corset brace 
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was applied. Tonsils and several teeth had been 
removed several years before my examination. 

Shortly before I saw her, the patient was in 

an automobile accident and sustained multiple 
bruises, more particularly a scalp wound. She 
went to bed and was very nervous, but had no 
symptoms of her old, so-called “‘sacroiliac relaxa- 
tion” until three days after the accident. She 
then complained of pain in the left lumbosacral 
region, extending down the thigh and outer 
surface of the leg to the region of the ankle. 
When I examined her, she was in bed, lying 
with the lumbosacral region upon an electric 
pad which she said had always given her relief. 
She further stated that she was feeling wretch- 
ed all over, so much so that she was in bed as 
much for her general condition as for the 
condition in the lumbosacral region and thigh. 

Examination. Deep palpation elicited sensi- 
tiveness over the posterior part of the sacrum 
on the left side. Turning in bed caused pain. 
The patient could lie more comfortably on the 
right side. Mesially to the posterior superior 
spine of the ilium there was sensitiveness to 
pressure over the outer surface of the thigh, 
and this extended to just above the ankle. 
This sensitiveness was over the fascia lata and 
muscles underlying. Deep pressure over the 
sciatic trunk failed to evoke any sensitiveness. 
The knee jerks were normal; there was no ankle 
clonus and no phenomenon; flexion of the hips 
with the knees flexed was normal, but flex- 
ion of the right hip with the knee extended 
caused pain in the lumbosacral region when 
reaching the right angle. On the left side, the 
same test produced more severe pain before 
reaching a right angle, and the pain was referred 
from the lumbosacral region along the posterior 
part of the thigh. 

Questioning elicited the fact that the patient 
had long been subject to headaches, malaise, 
and constipation. 

Shock had disturbed this patient’s gastro- 
intestinal metabolism, which was already 
faulty. For purposes of discussion, let us grant 
the diagnosis, made elsewhere, of sacroiliac 
strain. How can one explain the general symp- 
toms of feeling wretched all over (which could 
not be attributed directly to the accident, as 
they had accompanied previous attacks), and 
the wide distribution of the findings, extending 
from the posterior part of the sacrum nearly to 
the ankle on the left side, and the pain upon 
stretching of the muscles and fascia of the right 
side when the hip was flexed and the knee 


532 American Journal of Surgery 
extended? What relationship could there be 
between the sacroiliac joint on the left side and 


these complaints? 
If, however, we grant the diagnosis of 


myofascitis, of colonic origin, the entire symp- 
tom-complex is easily explained, as well as 
the past history. The stretching under an 
anesthetic in such cases often gives relief, 
temporarily, for the simple reason that the 
adhesions coincident with the toxicity of fas- 
ciae and muscle insertions are stretched or 
broken down, and the formerly toxic muscles are 
stretched and ironed out. The general malaise 
or wretched feeling of the patient could not be 
explained by any other hypothesis, especially 
since it had been associated with all former 
attacks. The generalized symptoms occurred 
in both extremities and extended on the left 
side from the [umbosacral region to the lower 
leg. 
I prescribed treatment directed against the 
toxicity of the colon, as previously outlined, 
and the case has done unusually well. 


SACROILIAC STRAIN AND RELAXATION 


At the present time a very large number 
of cases are diagnosed as “sacroiliac strain 
or relaxation,” and treatment of great 
variety is instituted for them. This includes 
strapping belts and braces, massage, casts, 
and even sacroiliac fusion. In the light of 
the observations recorded in this paper, 
I believe that in many instances the condi- 
tion is really myofascitis of toxic origin. 
Symphysiotomy, pubiotomy, fracture of 
the pelvic girdle, all necessarily strain or 
separate the sacroiliac joint to a far greater 
degree than could possibly result from the 
trifling injuries that are considered com- 
petent to produce sacroiliac strain, yet 
in my experience with a large number of 
such cases, symptoms referred to the 
sacroiliac region are notably lacking. 

The purpose of mentioning the above 
cases is not an attempt to prove that 
sacroiliac relaxation or strain never exists, 
but to build up an argument that too much 
significance has been given to this train of 
thought with a consequent and unfortunate 
submerging of the toxic conception. 

It should be realized that it is most 
difficult to bring pressure to bear upon the 
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sacroiliac joint because of its lying beneath 
the posterior wing of the ilium, which 
shelves over it to a considerable degree 
toward the mesial side of the joint. More- 
over, the posterior ligament and capsule 
of the sacroiliac joint are extremely thick 
and held in more or less tension between 
its Insertion on the posterior wing of the 
ilium and sacrum. 

The old saying that the “proof of the 
pudding is in the eating” is a forceful 
argument in this instance. By this I mean 
that since recognizing the clinical entity, 
myofascitis, and establishing a rational 
treatment for it, numerous sacroiliac braces 
and corsets have been found unnecessary, 
the patients being either completely 
relieved of their “sacroiliac symptoms” 
by the elimination of toxic absorption, or 
so considerably improved that they would 
not consider resuming the braces (Table 


III). 


TABLE III 


PERSISTENT CASES OF “‘SACROILIAC STRAIN” RELIEVED 
FOLLOWING TREATMENT FOR MYOFASCITIS 


Result of Result of 
Previous Previous | 
Case . : | previous treatment for 
diagnosis treatment 
myofascitis 


| treatment 


Sacroiliac Corset brace;; Condition Excellent 


| 
strain baking;| progressing; Brace  dis- 
| 


electric| referred to| carded 
| treatment; | author for No operation 
| | medication | operation | 
II Sacroiliac | Strapping; | | Unrelieved | Excellent 
strain | baking;| Brace dis- 
massage;, carded 
¢ ircular| 
cast; Tay-| 
| lor brace; | 
double spica 
Sacroiliac) X-rays; cor- | Slight relief | Excellent 
strain | set brace; | Belt and 
sacroiliac brace dis- 
| belt | carded 
Iv Sacroiliac) Sacroiliac, Unrelieved | Excellent 
strain belt; medi- | Brace dis- 
cine; osteo- carded 
pathy; bak- | 
ing; oper- 
ation con- 
sidered 
v Sacroiliac Brace Unrelieved | Good 
strain | Brace dis- 
carded 
vi Sacroiliac | Corset brace; Unrelieved Excellent 
strain plates | Brace dis- 
| carded 


If the toxic case is very severe, relief of 
tension upon the insertions of fasciae and. 
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muscles can be quickly brought about dur- 
ing the early stages of the colonic treatment 
by strapping with adhesive plaster, pre- 
cisely as has been carried out in the past 
for so-called sacroiliac relaxations, and this 
is recommended. The important point is 
that this is merely temporary palliative 
treaiment, and becomes quite unnecessary 
as soon as the primary colonic treatment 
takes effect; whereas strapping instituted as 
the sole means of treatment is either entirely 
ineffective, or at best temporarily palliative. 

The fact that stretching under an anes- 
thetic has given permanent or temporary 
relief in cases of myofascitis erroneously 
diagnosed as sacroiliac strain has led to a 
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misinterpretation on the part of the attend- 
ing surgeon that the stretchings had 
relieved the symptoms because of the 
mechanical readjustment of the sacroiliac 
joint. (See Case v.) In the light of my 
observations it is evident that this is not 
the cause of relief. Rather, manipulation 
has stretched sensitive fascial structures 
formerly toxic, and thus relieved the 
symptoms until the toxic condition 
recurred. 

Working on the premise of myofascitis 
attendant upon toxic absorption, it is 
surprising how consistently many baffling 
cases work out, and are cured, particularly 
those of low back pain. 


ILEUS 


The forward march of operative technique 
has been so astounding and so rapid that our 
perspective of what surgery really is has been 
thrown out of alignment; and our judgment of 
what it can in truth perform has become some- 
what biased. It can do and has done so much 
that it has rather been expected to do all. On 
analysis surgery is of the mechanical mechani- 
cal, and its lasting kingdom can only be in those 
realms of disease which have an origin funda- 
mentally mechanic. It is true that the cause 
of acute obstruction is of this nature, but the 
cause of ileus is not, since this can and does 
appear in peritonitis, in uremia, and in other 
pathological states devoid of any mechanical 
interference with the proper working of physio- 
logical processes. Organic obstruction is one 
thing which must ever be submitted to manual 
repair, but ileus is always ileus; it is always 
paralytic in nature, and has a much more 


fundamental basis of being, and in its cure 
surgery can, I believe, have no real part. It is 
for this reason that enterostomy, enteroanasto- 
mosis, jejunostomy, and the like procedures 
have so signally failed us in our efforts to cope 
with this condition. From a realization of this 
impotence there goes up the cry for earlier 
diagnosis as the only means of escape. From the 
viewpoint of scientific advancement it is a cry 
of despairing ignorance, but from that of 
clinical surgery it is truth; for instrumental 
methods will never be able to do more than put 
right the mechanical upset before the serious 
onset of ileus. Also, however early the diagno- 
sis may be made in cases of organic obstruction, 
there will yet remain the paralytic ileus of 
metabolic origin, still as deadly as ever and 
still as misunderstood.—R. St. LEGER Brock- 
MAN In Lancet. 


LOW BACK SPRAIN 


THE SACROILIAC SYNDROME* 


Haro.p LusskIn, M.D., AND HARRY SONNENSCHEIN, M.D. 


NEW YORK 


back is being drawn to our attention 
more and more frequently. We see 
cases constantly in large orthopedic clinics, 
especially the type with involvement of the 
sacroiliac joint and of traumatic origin. In- 
terest in the latter cases has undoubtedly 
been stimulated by their frequent appear- 
ance at Compensation Commission hear- 
ings. Even a casual survey of the literature 
on sacroiliac disease in the past five years 
reveals that it is becoming more and more 
recognized as a distinct syndrome. We 
shall here consider only the traumatic and 
relaxed types of sacroiliac syndromes. 
Many etiological] factors enter into these 
low back disabilities, varying from static 
strain on the ligaments due to constant 
standing with muscles of the back relaxed, 
as with many young women, producing the 
sacroiliac relaxation described by Baer, 
to the violent attempts to lift heavy 
weights, producing the severe sacroiliac 
subluxations or arthritis and back strains 
of a different type. They vary from falls 
to obstetric labors. Many patients awake 
from an anesthetic to complain bitterly of 
pain in the lower back after lying on a flat 
table a protracted time. The number of 
wrenched backs occurring in wrestling, 
football and in the industries is legion. 
Before anything can be said concerning 
sacroiliac subluxation or arthritis or syn- 
drome, call it what you will, essential 
points in anatomy must be brought out 
for a clearer understanding of the me- 
chanics of the disturbance. We are concern- 
ed here with a true diarthrodial joint (Figs. 
1 and 2), in which the opposing surfaces 
are partly in contact but, in the main, are 
separated by synovial fluid. This has been 


) due to pain in the lower 


brought out by Goldthwait, Albee, Roberts 
of England and others. As the sacrum is 
broader in front than behind and above 
than below, the joint surface faces back- 
ward, outward and downward and is com- 
pletely covered by the overhanging pos- 
terior superior spine of the ilium. The 
joint surfaces mesh like two oyster shells 
placed one within the other; especially is 
this soin the male. They are covered with 
cartilage, thicker on the sacral than on the 
iliac side. 

The capsule of the synovial cavity is 
formed by the surrounding ligaments. Of 
these the most important structure, for it 
receives all the weight of the erect body 
above the pelvis, is the posterior sacro- 
iliac ligament. It not only is the suspensory 
ligament of the body but the pivot liga- 
ment of the sacroiliac joint itself. It plays 
an important réle in the mechanics of sub- 
luxation. It arises from the posterior supe- 
rior spine of the ilium and runs forward to 
the sacrum, fanning out and filling in the 
notch formed by the overhanging posterior 
superior spine of the ilium and the body of 
the sacrum. This ligament, especially the 
horizontal and main segment, forms one 
of the strongest fiber masses in the body. 
No amount of force has been able to tear 
it without fracturing the bony structures 
of its insertions. The upper part of the 
sacrum is, therefore, absolutely prevented 
from moving forward. 

Two other ligaments have an important 
bearing on the mechanism of sacroiliac 
syndrome. They are the greater and lesser 
sacrosciatic ligaments. The former is 
attached by a broad base to the posterior 
inferior spine of the ilium, to the fourth 
and fifth transverse tubercles of the sacrum, 
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to the lower part of the lateral margin of 
that bone and the coccyx; its fibers con- 
verge to the inner margin of the tuberosity 
of the ischium and are prolonged forward 
along its ramus. The latter is a triangular 
ligament attached by its base to the lateral 
margin of the sacrum and coccyx and the 
attachment of the great sacrosciatic liga- 
ment; its apex is inserted into the spine of 
the ischium. 

The muscles mainly involved in ‘the 
disturbance are the gluteus maximus and 


Fic. 1. Coronal section through the ilium, 1., sacrum, s., 
and sacroiliac joint at the posterior superior spine of 
the ilium. p.s.s, showing the heavy posterior. sacro- 
iliac ligament, p.L., and the smaller anterior sacroiliac 
ligament, A.t. The joint is represented by the black 
surface between them, s.1.5. (Piersol’s Anatomy.) 


the hamstrings. The former arises from the 
lateral surface of the posterior part of the 
ilium behind the superior gluteal line, from 
the posterior surfaces of the sacrum, 
coccyx, sacroiliac and great sacrosciatic 
ligaments. The muscle fibers pass to the 
femur over its great trochanter and the 
tuberosity of the ischium, to be inserted 
into the iliotibial band of the fascia lata 
and into the gluteal tuberosity of the femur. 
The hamstrings, consisting of the biceps, 
semitendinosus, and semimembranosis, all 
arise from the tuberosity of the ischium 
(with the exception of the short head of 
the biceps, which does not interest us as 
it arises from the femur), and are inserted: 
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the biceps into the head of the fibula, 
some tendinous bands passing to the outer 
tuberosity of the tibia; the semitendinosus 
into the inner tuberosity of the tibia; and 
the semimembranosus into the inner sur- 
face of the inner tuberosity of the tibiajwith 
expansions to reinforce the posterior surface 
of the knee joint capsule. These muscles, 
plus the erector muscles of the back acting 
against the upper body weight, form the 
motive power to produce subluxation. 

What happens when a traumatic sub- 


Fic. 2. Coronal section through the pelvis, 1., Ilium, 
S., sacrum, G.L., great sacrosciatic ligament, L., lesser 
sacrosciatic ligament, G.F., great sacrosciatic foramen. 
(Piersol’s Anatomy.) 


luxation of the sacroiliac joint is produced? 
In explaining the mechanism it was stated 
that in suddenly lifting a weight there 
results a rupture of some of the ligaments 
in the back, which gives rise to the “stitch” 
complained of, and subluxation of the 
sacroiliac joints results from the weaken- 
ing of the ligaments (Goldthwait). Many 
observers looked for a rupture of these 
ligaments. Bradford and Lovett found 
none and consequently denied the existence 
of the sacroiliac syndrome. Roberts found 
none and so looked elsewhere to explain 
the symptoms. He believed the lesion to 
be a gluteal myositis and operated for this 
condition. Moorhead, and also Lewy of 
the New York Industrial Commission, 
said that patients have come under their 


/\ 
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observation with very severe fractures of 
the pelvis and no ligaments were found 
torn even when the injuries proved fatal. 
These ligaments could not be ruptured on 
the cadaver. They all discounted the pres- 
ence of a subluxation because of the absence 
of a pathological condition. Actually no 
tear of the posterior ligaments of the joint 
ever occurs. 

The sacrum can rotate on a horizontal 
axis through its second segment. When the 
upper part moves backward the coccyx 


Fic. 3. Transparent diagram of the lumbar vertebrae, 
sacrum, os innominatum, femur, sacroiliac joint 
(black area), and the sacral and coccygeal division of 
the gluteus maximus. It represents the body flexed to 
90° on the femur to show the mechanics of sublux- 
ation of the sacroiliac joint. The violent pull of the 
sacral and coccygeal part of the gluteus maximus 
on the sacrum causes a shearing of the joint surfaces. 


moves forward and vice versa. However, 
the posterior ligament and the two sacro- 
sciatic ligaments absolutely prevent the 
top of the sacrum from suddenly moving 
forward and the coccyx backward. 

When the body is bent forward and is 
starting to lift a weight the back muscles 
contract, fixing the spine. The iliac part 
of the gluteus maximus and the hamstrings 
become taut to fix the pelvis, prevent the 
body from falling forward, and start the 
raising of the weight. The only muscle or 
part of muscle free to act is the sacral and 
coccygeal part of the gluteus maximus 
(Fig. 3). This violently pulls the lower 
part of the sacrum forward, shearing the 
joints surfaces. The pivot action of the 
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horizontal part of the posterior ligament 
causes the upper part of the sacrum to 
move backward (Fig. 4). The back cannot 
return to its normal lordosis and the man 
is unable to rise, often falling to the ground. 
Because of shearing a true synovitis results. 
The muscles of the back become taut 
trying to produce a lordosis. With the back 
flat, the hamstrings reflexly become 
spastic. The action of these muscles is 
the same as those in any dislocation, as 
of the jaw, where the masseters and the 


Fic. 4. The excursion of the sacral surface of the sacro- 
iliac joint during subluxation as indicated by the 
arrows, the curved line representing the body as a 
lever. The lower portion of the sacral joint surface 
swings forward, the upper backward. 


pterygoids become spastic. They reflexly 
try to reduce the dislocation. As the result 
of this condition of the muscles, flexion of 
the back with the legs straight is impos- 
sible. A hamstring spasm sign Is present, 
especially on the affected side. Because of 
the synovitis the joint is tender. 

The shearing of the joint surfaces results 
in injury to the cartilage with inflammation, 
exudation and fragmentation, then healing 
as in cartilage elsewhere; in other words, 
a true traumatic arthritis ensues. Moor- 
head, in a_ personal communication, 
expresses the belief that the condition is 
a traumatic synovitis with an effusion 


into the joint and tearing of the cartilag-— 
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inous covering. The effusion probably 
contains an excess of fibrin, and organizes. 
The cartilage, like cartilage elsewhere, 
not having a blood supply of its own heals 
with an irregular scar, as with the cauli- 
flower ear of the pugilist, the torn internal 
semilunar cartilage of the knee, the thick- 
ened articular fibrocartilage of the so- 
called baseball finger. This organization 
of the exudate and roughened cartilage 
causes the click often heard in manipula- 
tion and is probably the main cause of 
recurrence of the disability. 

In the relaxed type of sacroiliac joints, 
as the operating etiological factor is dif- 
ferent, the mechanism differs from that 
which takes place in the acute type of cases. 
Here the body weight is transmitted 
directly to the ligaments of the sacroiliac 
joint, because of the complete loss of tone 
of the supporting muscles. The back 
becomes quite lordotic; the abdomen pro- 
trudes. The ligaments gradually stretch 
out and the sacrum is allowed to swing 
from the pivot ligament. The upper part 
moves forward and the lower backward 
(Fig. 5). The same shearing takes place 
here as in the traumatic subluxation but 
in the opposite direction and more gradu- 
ally. The injury to the joint surfaces is 
practically nil except for the stretched 
ligaments. As there is less interlocking 
of these surfaces in the female than in the 
male, this condition occurs more often 
in the female. 

Practically every case of sacroiliac dis- 
turbance giving a history of injury shows 
the same cardinal symptoms and signs, 
which increase in severity as the condition 
becomes chronic. Pain in the lower back, 
most severe over the joint involved, 
aggravated by walking, sitting, standing or 
lying flat on the back, is usually the first 
symptom complained of. Bending or lifting 
is made difficult because of it. After the 
condition has existed for a few days the 
pain radiates down the back of the leg on 
the affected side, often down to the calf 
or heel. The body lists away from the 
injured side, but may occasionally list 
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toward it. The back is spastic and flat, 
and the involved joint is tender. The ham- 
string spasm becomes so severe that exten- 
sion of the leg on the thigh after flexing 


<=) 


Fic. 5. The excursion of the body from the normal 
(shaded area) in relaxed sacroiliac joints. 


the thigh on the abdomen is impossible 
without pain being referred to the injured 
joint. Occasionally the sound side may 
show the same phenomenon. All patients 
have aggravated weak feet. 
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In the relaxed sacroiliac joint the pre- 
dominating symptom is fatigue of an 
enduring type. There are dull aches and 
pains in the lower back radiating up the 
spine, and marked lordosis. Hamstring 
spasm is not present; the joints are only 
slightly tender. The entire general tone of 
the musculature of the body is far below 
par. The feet show marked weakness. 
Roentgenography is valuable in ruling 
out other conditions, such as fractures, 
neoplasms, infections, etc. The sacroiliac 


Fic. 6. A back strapped with partially overlapping 
transverse strips of adhesive plaster 2 in. wide 
and extending from the lower ribs to the great 
trochanters. 


joint cannot be roentgenographed properly. 
There are too many interfering structures 
and the joint surfaces are oblique. Possibly 
someone will perfect a technique of taking 
a true roentgenogram of the joint by means 
of a tube of radium in the rectum and a 
plate placed obliquely over the back of the 
ilium. Only then shall we be able to see the 
subluxation, if it exists. 

Treatment varies with the case in acute 
back sprain. The first object is the removal 
of inflammatory products in the trauma- 
tized soft tissues. All motion is painful, as 
is also the case in acute sacroiliac arthritis, 
and most often limited. The part should be 
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put at rest. Putting the patient to bed is 
unnecessary and frequently impracticable. 
Rest for the back may be obtained by a 
plaster of Paris cast or adhesive strapping. 
If seen very early, the use of adhesive 
strapping usually suffices, since, if properly 
applied, one can obtain results the same as 
with a plaster of Paris jacket, or better. 
The method of strapping employed is as 
follows: 2-in. strips of adhesive plaster 
are used, overlapping about }¢ in., 


starting about 2 in. in front of the anterior 


Fic. 7. A canvas non-elastic sacroiliac support with a 
felt pad in back and perineal bands. The support 
buckles in front. 


superior spine of the ilium, across the back 
to 2 in. in front of the anterior superior 
iliac spine of the other side. The first strip 
is applied midway between the trochanter 
major of the femur and the anterior supe- 
rior spine of the ilium. The low position of 
this strip is very important; it grips the 
glutei muscles. Succeeding strips are now 
strapped to the back up to and including 
the so-called short ribs (Fig. 6). Some men 
place a triangular piece of felt over the 
sacrum before applying the adhesive. 
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This strapping can be supplemented by 
two strips, 2 in. wide, running under the 
transverse strips in the form of a letter 
x, down and across the back from the ribs 
to the trochanter of the femur, acting as 
trusses. This adhesive strapping affords 
immediate relief and should be renewed in 
about five days. 

At the end of two weeks, physical 
therapy should be commenced, in the form 
of superheated air, by baking or exposure 
to heat and light from a high power incan- 
descent lamp. This is followed by stroking 
massage and exercises. The massage treat- 
ments and exercises should be performed 
very cautiously so as not to overstrain 
these already weakened muscles. With this 
form of treatment the average acute cases 
of back strain or sacroiliac arthritis can 
return to their occupations in from three 
to four weeks, if they come under observa- 
tion very early. The severe types of cases 
usually require treatment over a period of 
six weeks or more. 

Exercises should be guarded so as not 
to overstrain the weakened muscles. Pain 
and fatigue should be avoided. Exercises 
consist in the moderate performance of the 
motions of this region, namely, flexion, 
extension, rotation and lateral bending. 

The treatment of the more severe type 
of sacroiliac arthritis is either supportive 
alone, reduction and support, or stretching, 
reduction and support. The mildly acute 
cases are greatly benefited by strapping with 
adhesive plaster as described above. The 
more severe cases require an open plaster 
of Paris jacket which laces in front, or a 
closed jacket which is later replaced by an 
open one. These cases must be under 
treatment for at least three months. With 
the presence of marked hamstring spasm 
the patient will get no relief until he is 
thoroughly stretched. Under deep anes- 
thesia the hamstrings of each thigh are, 
alternately, slowly but thoroughly stretchd 
out by flexing the thighs on the abdomen 
with the knee extended until the muscles 
are felt to give. This may mean bringing the 
leg to the patient’s head. The patient is 
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then turned over on the abdomen across 
two large sandbags or between two tables, 
and sudden direct pressure is applied over 
the upper part of the sacrum in an attempt 
at reduction. With the patient’s back in 
hyperextension a closed jacket or spica is 
applied from the axilla to the pubes or 
knee. This is kept on for ten days and then 
an ordinary open jacket is substituted. 
This method of treatment in part was 
introduced by Baer of Johns Hopkins 
Hospital in 1917. In these severe cases, 
because of the damage to the joint carti- 
lage, the injury is really a permanent one, 
so that after the jacket is worn three 
months a belt or corset has to be worn to 
avoid recurrence. 

Operative procedures for permanent 
fixation of the sacroiliac joints have been 
described by Albee, Magnuson, Smith- 
Peterson and others, with very good 
results. In cases of repeated recurrences 
and disability and loss of occupation, it 
should be given serious consideration. 

Sacroiliac arthritis must be differentiated 
from disease of the lumbar vertebrae, 
infections locally and elsewhere, fractures 
and neoplasms. A good history, the absence 
of roentgenographic findings, negative rec- 
tal and vaginal examinations, will rule out 
other conditions. These, plus the presence 
of the cardinal signs, will make the diag- 
nosis clear. It is at times obscured, as in 
those injuries following falls where the 
spine is also involved. Here the sacroiliac 
signs are blanketed, but as the spinal symp- 
toms subside the sacroiliac signs will come 
through. One sign will clearly differentiate 
a spinal from a sacroiliac arthritis. With 
the patient in a chair, flexion of the spine is 
impossible in spinal involvements whether 
the knees are together or widely separated, 
but it is relatively easy in sacroiliac arthri- 
tis when the knees are separated. 

In the detection of malingerers one must 
be observant for any affected symptoms not 
associated with the condition. The associa- 
tion of a so-called traumatic hysteria or 
traumatic neurosis must also be borne in 
mind. We have found that a good test for 
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the malingering of pain is to give a hypo- 
dermic injection of 0.5 grain of morphine 
at bedtime. If on arising the patient claims 
to have had pain, one may conclude one 
is dealing with a malingerer. 

The prognosis in the acute cases, if 
treatment is commenced early, is good. In 
the chronic relaxed cases it is often poor, for 
the disease is long-drawn-out. In the 
chronic traumatic cases it is fair. Recur- 
rences are numerous. Wearing a_ belt 
(Fig. 7) minimizes them to a certain extent 
but does not preclude them. The open 
operation cures the condition. A recurring 
low back sprain is a source of annoyance 
to the patient and to the physician. Many 
become sources of revenue for the osteo- 
paths, chiropractors, naturopaths and 
other cultists. 

In every case, a first subluxation makes 
it easier for a second one to occur. The 
more severe the injury the easier the recur- 
rence. The early cases will require three 
months before a cure is obtained, the more 
severe cases will need support for an indef- 
inite period, although with support they 
are without discomfort. 

Correction of any postural defect or of a 
weak foot, if present, will aid the preven- 
tion of recurrence. 

All injuries to the back, no matter how 
trivial, should be investigated roentgeno- 
graphically, the roentgenogram to be 
made in the standing and recumbent 
positions. All patients should wear a belt 
to minimize the possibility of recurrence. 

In conclusion, sacroiliac subluxation is a 
definite disease with a definite syndrome 
and a definite treatment. There are four 
cardinal signs to be remembered: flat back, 
scoliosis, tenderness over the involved joint 
and the hamstring spasm. The treatment 
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is reduction and support, and if these give 
no relief, operation. 

Note. Since this paper was written, 
Smith-Peterson’s articles on the sacroiliac 
operation have received wide recognition. 
Roberts has presented a case at the New 
York Academy of Medicine, with all the 
classical signs, in which, at operation, a 
movable sacrum was found. The patient 
was completely relieved by the operation. 
Mayer has operated on several patients 
with brilliant results, proving that the 
sacroiliac joint was the offending tissue. 
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DILATATION OF THE URETER 
IN THE MALE 
AUTOPSY FINDINGS* 


JAmegs Carson, M.D. 


MILWAUKEE, WIS. 


described by Cruveilhier,| who 

found it in women who died in 
the latter months of pregnancy or just 
after delivery. Desgranges,? in 1822, de- 
scribed hydroureterosis of large dimension 
due to a valve, formed by plication of 
the mucous membrane at a point at which 
the ureter is bent upon itself. In 1876, 
Henry Morris* collected and tabulated 47 
cases of hydronephrosis in which abdomi- 
nal tumor had been caused by the renal 
distension. In several instances the cause 
of the nephrectasis was not ascertained, 
but in 26 cases the obstruction was found 
situated in the ureter, and in 5 others cal- 
culus was present in the renal pelvis. 

Structure of the ureter has been described 
by Morris, Ewart,‘ Galliard,®> Kroner,® 
and Ayrolles.? F. S. Watson’ was the first 
in America (1885) to describe ureteral 
stricture. Farlow,’ Kelly,!® Fenger,™ 
Hunner! and others have made similar 
observations. 

With the advent of the cystoscope and 
the injection of an opaque solution’® into 
the ureter and kidney pelvis, the diagnosis 
of ureteral abnormality is frequently made. 
Owing to the large number of clinical 
studies and the lack of studies on the uri- 
nary tract at the autopsy table, the follow- 
ing investigation was undertaken. 


of the ureter was first 


MATERIAL 


In 300 consecutive autopsies, in which 
the abdomen was opened, at the Univer- 
sity of Maryland Hospital, a special study 
was made of the genitourinary tract. Of 


*From the Department of Pathology, University of Maryland. 
Society, November 23, 1926. 
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this number 185 were males and 115 
females. Of the former, 23 cases showed 
ureteral dilatation. 


CASE REPORTS 


CasE1. A. P., colored, aged fifty-nine years. 

Clinical Diagnosis. Multiple stricture of 
urethra; vesical calculi; chronic cystitis; chronic 
nephritis; uremia; generalized arteriosclerosis. 

Autopsy No. 925. Urinary organs: capacity, 
right 120 c.c., left 100 c.c. 

Urethra. A mass of scar tissue is found on the 
posterior and lateral walls, 4 to 5 cm. from the 
meatus. Proximal to this stricture the urethra 
is dilated, measuring 1.5 to 2 cm. in diameter. 
Mucosa is of a dark red color. Within 1 he pros- 
tatic urethra there are two calculi. The anterior 
and larger one measures 4.5 cm. in length and 
1 cm. in diameter. This calculus is composed for 
the most part of white granular material. Near 
its base and embedded in it, there is seen 
another calculus which measures I cm. in 
diameter, rectangular in shape, and of a 
yellowish-brown color. The base of the first 
calculus is concave, and into: its cavity the 
second smaller calculus is laid. The prostate 
shows no enlargement. 

Bladder. The bladder is distended with urine 
and its walls measure 1.8 to 2.2 cm. in thickness. 
The mucosa about the trigone is swollen and of 
a dark greenish-black color, while the remain- 
der of the mucosa shows numerous hemorrhagic 
spots. The ureteral orifices measure 3 mm. 

Ureters. The left ismarkedly dilated from the 
bladder wall to the ureteropelvic junction. 
Diameter varies from 1.5 to 3 cm. On section, 
the wall measures 1 to 1.5 mm. with the mucosa 
visible throughout. The right varies in diameter 
from 1.2 to 3 cm. On section the wall measures 
1 to 1.4 mm. in thickness, with the mucosa 
visible throughout. 

Read before the Chicago Urological 
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Kidneys. The left kidney measures 12 by 
5.5 by 4.5 cm. The right kidney measures 12 
by 5.8 by 4 cm. The capsules are thickened 
and are removed with resistance. On section 
the cortices are thinned out, and the cut sur- 
faces present a large number of cysts. Between 
these cysts there is a stroma of the remains of 
the kidney tissue, embedded in which are large 
blood vessels. Near the upper pole of the left 
kidney, there are two small abscesses, 1 cm. in 
diameter, containing a quantity of thick yel- 
lowish exudate. The pelves and calyces are 
markedly dilated and walls are thinned out to 
1 mm. in thickness. 


Fic. 1. Case 1. Calculi from urethra; dilatation of 
prostatic urethra; hypertrophy of bladder wall; 
ureteral dilatation, bilateral; hydronephrosis, 
bilateral. 


Anatomical Diagnosis. Stricture of anterior 
urethra; dilatation of urethra, proximal to stric- 
ture; calculi in prostatic urethra; hypertrophy 
of bladder wall; hydroureters; hydronephrosis, 
bilateral; multiple abscesses of left kidney; 
gangrenous cystitis; hemorrhagic infiltration 
of anterior bladder wall. 


Case ul. W. K., white, aged thirty-eight. 

Clinical Diagnosis. Hodgkin’s disease. 

Autopsy No. 973. Urinary organs: capacity, 
right 10 c.c., left 50 c.c. 

Bladder. The serous surface of the bladder 
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shows a number of small, irregularly rounded, 
firm; whitish nodules. Muscular wall shows no 
thickening. On section the organ is seen to con- 
tain a small quantity of clear urine. Ureteral 
orifices and vesical orifice show no changes. A 
number of small firm lymph nodes are found 
along and among the vessels of the pampiniform 
plexus. 

Ureters. On the left, from the base of the 
bladder up to the left kidney, a large number of 
enlarged firm lymph nodes are found, many of 
which are pressing upon the ureter. The diam- 
eter of the left ureter varies from 1 to 2.5 
cm., with the widest portion above the pelvic 
brim. On section the wall measures 1 to 1.5 
mm. in thickness, the mucosa is visible through- 
out. The right shows no noteworthy changes. 

Kidneys. The left measures 11 by 5 by 3 
cm. The capsule strips off easily, leaving a 
smooth, pale surface. On section the medullary 
portion is thinned out, due to a marked dilata- 
tion of the pelvis and calyces, the line markings 
are indistinct in outline. The right measures 7 
by 3 by 3 cm. On section the architecture is well 
preserved. 

Anatomical Diagnosis. Hodgkin’s disease 
with extensive involvement of the retropcri- 


toneal lymph nodes, those about the pancreas, 
spleen, and celiac axis, and mesenteric lymph 
nodes; submucosa of stomach, serous surface 
of bladder and lymph nodes along the left 
ureter. Hydroureter, left; hydronephrosis, left; 
acute fibrinous pericarditis, etc. 


Case m1. W. C., white, aged thirty-four. 

Clinical Diagnosis. Carcinoma of the stomach. 

Autopsy No. 975. Urinary organs: capacity, 
right 20 c.c., left 12 c.c. 

Ureters. The right ureter varies from 2.5 to 
7 mm. in diameter, the narrowest point being 3 
cm. below the ureteropelvic junction; above 
this point the ureter is definitely dilated. On 
section the wall measures 1 to 1.5 mm. in thick- 
ness. The [umen, 3 cm. down, is but 1 mm. in 
diameter. Mucosa is visible throughout. 

Kidneys. Left 15 by 6 by 5 cm. Right 14 by 
6 by 4 cm. Capsules strip off with ease leaving 
a smooth pale surface. At the lower pole of the 
right kidney a cyst 4 mm. in diameter is seen. 
On section the architecture of each kidney is 
fairly well preserved. The right kidney, pelvis 
and calyces are dilated. 

Anatomical Diagnosis. Carcinoma of the 
stomach, with metastases to lymph nodes 
along lesser curvature of stomach, and mesen- 


<4 
. g 
A 


New Series Vo . III, No. 6 


teric lymph nodes; stricture of ureter, right 3 
cm. down; hydroureter, right; hydronephrosis, 
right; purulent bronchiolitis; lobular pneu- 
monia, etc. 


W. K., white, aged forty-two. 
Typhoid fever, lobular 


CasE Iv. 

Clinical Diagnosis. 
pneumonia. 

Autopsy No. 977. Urinary organs: capacity, 
right 9 c.c., left 15 c.c. 

Ureters. The left ureter is 30 cm. in length 
and varies in diameter from 3 to 10 mm., the 
lower 8 cm. measuring 8 to 10 mm. in diam- 
eter. On section the wall is 1 mm. in thickness. 
Mucosa smooth and glistening throughout. 
The intramural portion has a lumen of 2 mm. 
Right ureter and kidneys show no noteworthy 
changes. 

Anatomical Diagnosis.. Multiple ulcerations 
of Peyer’s patches and solitary lymph follicles 
of the ileum, cecum and colon; hypertrophy of 
thyroid gland; dilatation of lower 8 cm. of left 
ureter. 


CaseEv. W. C., white, aged twenty-two. 

Clinical Diagnosis. (Operative.) Subserous 
hemorrhage in pyloric end of stomach, prob- 
ably due to poison. 

Autopsy No. 981. Urinary organs: capacity, 
right 10 c.c., left 20 c.c. 

Bladder. The muscular wall measures from 
4 to 6 mm. in thickness. Mucosa smooth and 
glistening throughout. Right ureteral orifice 
1 mm. Left ureteral orifice 3 mm. On section 
of the left ureteral orifice a hard yellowish cal- 
culus is seen occupying the intramural portion 
of the ureter which measures 6 by 8 mm. 

Ureters. Left shows a moderate dilatation 
from the bladder wall up the ureter, 10 to 12 
mm. in diameter, the pelvic portion being the 
widest. On section the wall measures 1 mm. 
Mucosa smooth and glistening, except the 
lower 4 cm., where the mucosa is dark red in 
color. Right ureter and kidney pelvis show no 
dilatation. 


Anatomical Acute 


gastritis; 
hemorrhagic infiltration into muscular layer of 
lesser curvature; acute iliocolitis; acute nephri- 
tis, tubular; calculus in left ureterovesical 
orifice; dilatation of left ureter; lobular pneu- 
monia. 


Diagnosis. 


Case vi. J. S., white, aged eighty-six years. 
Clinical Diagnosis. Stricture of urethra; 
complete retention of urine; cystitis; pyelitis. 
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Autopsy No. 989. Urinary organs: capacity, 
right 50 c.c., left 50 c.c. 

Urethra. At the junction of the anterior 
and membranous urethra a mass of scar tissue 
is seen which extends completely around the 
urethra; proximal to this scar tissue there are 
two lacerations in the mucosa due to false 
passage of sounds. The mucosa is of a dark 
reddish color throughout with a yellowish foul- 
smelling exudate in the prostatic portion. 

Prostate. It is hard and nodular, partially 
occluding the urethra. 

Bladder. Capacity, 1000 c.c. Wall measures 
4 mm. in thickness. Mucosa is of a light red to 
dark red color throughout, ureteral orifices 3 
mm., gaping. 

Ureters. The ureters are dilated from the 
bladder wall to the kidney pelvis, varying in 
diameter from 8 to 14 mm. On section the walls 
measure 2 mm. in thickness. Mucosa in each 
ureter shows numerous areas of a dark red 
color. 

Kidneys. The capsules strip off with 
increased resistance, leaving a dark red granu- 
lar surface with several small cysts in the cortex. 
On section the cortical and medullary zones 
are of a dark red color with the vessels standing 
out prominently. Line markings are indistinct 
in outline; pelves and calyces are moderately 
dilated, with the mucosa of a dark red color. 

Anatomical Diagnosis. Stricture of urethra; 
fibrotic prostate; dilatation of bladder; ureteral 
dilatation, bilateral; hydronephrosis, bilateral; 
chronic diffuse nephritis (arteriosclerotic type); 
acute urethritis; cystitis; ureteritis; and pye- 
litis. 


Case vit. R. K., colored, aged forty-seven. 

Clinical Diagnosis. Carcinoma of the bladder. 

Autopsy No. ggo. Urinary organs: capacity, 
right 25 c.c., left 35 c.c. 

Prostate. The prostate is small, firm in 
consistency, nodular, and on section it is of a 
yellowish-gray color. 

Bladder. The wall of the left side and fun- 
dus measure 2.5 cm., on the right side 1 cm., 
in thickness. The mucosa is visible on the right 
side, the remaining portion showing a rough 
ulcerating surface. The trigone is of a dark red 
color, with the ureteral orifices measuring I mm. 
The vesical orifice is grayish-red in color and the 
mucosa cannot be made out. 

Ureters. Right varies in diameter from 6 
to 24 mm. Its serous surface is smooth and 
glistening. On section the wall is seen to vary 
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in thickness from 1 to 2 mm. At a point 6 cm. 
below the ureteropelvic junction, a stricture is 
seen extending from the outer wall toward the 
midline for a distance of 7 mm. A second stric- 
ture is seen 5 mm. lower down which extends 
from the inner wall toward the outer wall fora 
distance of 5 mm., causing an s-shaped curve in 
the lumen of the ureter. A tumor mass is seen 
in the muscular wall 10 cm. below the uretero- 
pelvic junction, which constricts the lumen to 
I mm. in diameter. The mucosa is of a yellow- 
ish-gray color and shows the vessels of the 
tunica propria to be markedly distended by 


Fic. 2. Case vit. Carcinoma of bladder, with metas- 
tases to the prostate and ureters; ureteral strictures, 
bilateral, left 3, right 2; ureteral dilatation, bilateral; 
hydronephrosis, bilateral; pyonephrosis, bilateral. 


blood. Left ureter varies in diameter from 6 to 
26 mm. and shows its serous surface to be 
smooth and glistening. There is a kink 5 cm. 
below the ureteropelvic junction, with a band 
of adhesions extending from the lower pole of 
the kidney over the anterior surface of this 
kink. On section the wall varies from 1 to 2 
mm. in thickness. There is a stricture located 
5 cm. below the ureteropelvic junction which 
extends from the inner side across the lumen of 
the ureter for 8 mm. One cm. below this a 
second stricture is seen extending from the 
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outer wall toward the midline for a distance of 
5 mm., which gives the lumen an s-shaped 
curve. A tumor mass is seen 16 cm. below the 
ureteropelvic junction. It is confined to the 
muscular wall and causes a narrowing of 
the lumen at this point. A third inflammatory 
stricture is seen 4 cm. above the ureterovesical 
orifice. The mucosa is of a yellowish-gray color. 
There are two small soft calculi in the uretero- 
vesical orifice. 

Kidneys. The capsules strip with increased 
resistance, leaving an irregular surface, with 
numerous elevated nodules which fluctuate; 
several of these are torn open by the stripping 
and show a thick greenish-yellow exudate 
within. On section all line markings are lost, 
and numerous cavities varying from 2 mm. to 
10 mm. are seen; they contain a thick greenish- 
yellow exudate. The pelves, major and minor 
calyces are dilated and filled with the same type 
of exudate. In the left kidney there is a marked 
destruction of kidney tissue surrounding the 
minor calyces. 

Anatomical Diagnosis. Carcinoma of the 
bladder with metastases to the prostate, 
urethra, mesenteric [ymph nodes, lumbar 
vertebra, and lumen; ureteral stricture, bilat- 
eral, left 3 and right 2. Multiple calculi in the 
left ureterovesical orifice; hydroureter, bilat- 
eral; hydronephrosis, bilateral; pyonephrosis, 
bilateral; adhesions between the lower poles of 
the kidneys and ureters, with kinks in the 
ureters. 


Casevul. J.C. M., white, aged fifty-seven. 

Clinical Diagnosis. Tabes dorsalis; incon- 
tinence of urine; lobular pneumonia. 

Autopsy No. 1004. Urinary organs: capacity, 
right 26 c.c., left 22 c.c. 

Urethra. The prostatic urethra is partly 
obliterated by the lateral lobes of the prostate, 
which are hypertrophied. 

Bladder. The muscular wall measures 5 
mm. in thickness. Capacity of bladder 800 cc. 
Mucosa shows a large number of areas of a 
dark reddish color. Ureteral orifices are 4 mm. 
in diameter, with the mucosa surrounding 
them dark red in color. ; 

Ureters. Right varies in diameter from 4 to 
13 mm. with the greatest dilatation 10 to 24 
cm. below the ureteropelvic junction. There is 
an s-shaped kink 10 cm. down. On section the 
wall measures 1.5 mm. in thickness. Mucosa 
visible throughout. Left varies in diameter from 
3 to 11 mm. with the widest portion 20 to 22 
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cm. below the ureteropelvic junction. On 
section the wall measures 1.5 mm. in thick- 
ness. Mucosa visible throughout. 

Kidneys. The capsules strip off with resis- 
tance, leaving a dark red granular surface. On 
section the architecture is poorly preserved, 
with thinning out of the cortex. There is a 
dilatation of the pelvis, major and minor 
calyces in each kidney. 

Anatomical Diagnosis. Syphilitic mesaor- 
titis; arteriosclerosis; adenoma of prostate; 
dilatation of bladder; ureteral dilatation, 
bilateral; hydronephrosis, bilateral; cystitis; 
chronic ureteritis, bilateral; cholelithiasis. 


Case 1x. J. C., white, aged seventy-nine. 
Clinical Diagnosis. Hypertrophy of the 
prostate. 


Autopsy No. 1028. Urinary organs: capacity, 
right 35 c.c., left 32 c.c. 

Prostate. The lateral lobes are markedly 
enlarged, obliterating the urethra and project- 
ing into the bladder, the left lobe being the 
larger. Enucleation is easily performed. It is 
firm in consistency and on section there are 
several areas of a grayish-white color irregular 
in outline. 

Bladder. The wall measures 8 mm. in thick- 
ness. Mucosa is of a dark red color throughout. 


Moderate trabeculation is present. The left - 


ureteral orifice is gaping, measuring 2 mm.; the 
right ureteral orifice measures I mm. 

Ureters. The ureters are dilated from the 
bladder wall to the ureteropelvic junction, 
varying in diameter from 7 to 14 mm., with the 
lower 10 cm. having the greatest diameter. 
On section the walls measure from 1.5 to 2 mm. 
in thickness. Mucosa is visible with areas of a 
dark red color in each ureter. 

Kidneys. The capsules are removed with 
difficulty, leaving a pale rough surface of a 
dark red color. Scattered over this surface 
numerous small yellowish-white areas varying 
in diameter from 1 to 3 mm. are seen; several 
of these, upon removal of the capsule, discharge 
a purulent exudate. In the lower pole of the 
right kidney two cysts are seen 4 mm. in diam- 
eter. On section the cortex is thickened, with the 
line markings indistinct in outline. The pelves 
and calyces are moderately dilated with the 
mucosa dark red in color. On section through 
the pelvic wall it is seen to be thickened. 

Anatomical Diagnosis. Carcinoma of the 
prostate, with metastasis to the bladder; 
ureteral dilatation, bilateral; hydronephrosis, 
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bilateral; cystitis; ureteritis, bilateral; pyelitis, 
bilateral; multiple abscesses of the kidneys; 
chronic diffuse nephritis (arteriosclerotic type). 


G. D., white, aged twenty-one. 
Typhoid fever; perfora- 


CASE x. 

Clinical Diagnosis. 
tion of ileum. 

Autopsy No. 1029. Urinary organs: capacity, 
right 12 c.c., left 15 c.c. 

Ureters. The right ureter is moderately 
dilated in the middle third, being 9 mm. in 
diameter. On section the wall measures 1 mm. 
in thickness from 12 to 15 cm. below the ure- 
teropelvic junction, and 1.5 mm. above and 
below this dilated portion. Mucosa is smooth 
and glistening throughout. The left ureter 
shows its lower 12 cm. dilated, measuring 13 
mm. in diameter, the diameter of the upper 17 
cm. being 3 mm. On section the wall measures 
2 mm. in the upper part and 1 mm. in the 
dilated portion. Mucosa is visible throughout. 


Kidneys. The left kidney pelvis shows a 
moderate dilatation. 
Anatomical Diagnosis. Ulceration of 


Peyer’s patches and solitary lymph follicles of 
ileum and colon; perforation of ileum; acute 
generalized peritonitis; ureteral dilatation, bilat- 
eral; hydronephrosis, left. 


Case x1. W. M. W., white, aged forty-two. 

Clinical Diagnosis. Chronic diffuse nephri- 
tis with acute exacerbation; chronic arterial 
hypertension; arteriosclerosis. 

Autopsy No. 1063. Urinary organs: capacity, 
right 20 c.c., left 8 c.c. 

Ureters. The right ureter shows a narrow- 
ing 10 c.c. below the ureteropelvic junction, 
with the lumen 1 mm. in diameter. Above this 
point the ureter measures 10 to 12 mm. in diam- 
eter with the lower 20 cm. measuring 4 to 6 mm. 
in diameter. On section the wall varies from 1 to 
3 mm., the thickest part being 10 cm. down. 
This strictured area extends along the ureter 
for 8 mm. A calculus measuring 2 by 3 mm. is 
adherent to the mucosa just above the stric- 
ture. Mucosa is of a dark red color in the upper 
third, the lower two thirds being smooth and 
glistening. 

Kidneys. Left, 12 by 6 by 3.7 cm., cortex 
4 mm.; right, 11.5 by 6.4 by 3 cm., cortex 3 
mm. The capsules strip off with increased 
resistance, leaving an irregular granular sur- 
face, which is of a pale yellowish-white color 
mottled with pin-point reddish areas. Between 
the nodules on the surface the minute capil- 
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laries can be seen in the scar tissue. On section 
the architecture is poorly preserved, the line 
markings being identified in areas as bright red 
in color. Major and minor calyces show a dark 
reddish mucosa. The right pelvis is slightly 
dilated with a soft calculus 2 mm. in diameter 
in the middle minor calyces. The minor calyces 
of the left kidney contain 5 small soft calculi 1 
to 2 mm. in diameter. 

Anatomical Diagnosis. Acute otitis media, 
bilateral; frontal sinusitis, bilateral; acute 
tubular nephritis; ureteral stricture, right; 
ureteral dilatation, right upper 10 cm.; ureteral 
calculi, right; nephrolithiasis, bilateral. Chronic 
diffuse nephritis (arteriosclerotic type). Blood 
culture, streptococcus pyogenes. 


Casexu. H.J., white, aged thirty-six years. 

Clinical Diagnosis. Meningo-encephalitis; 
tuberculosis (old) of right lung. 

Autopsy No. 1077. Urinary organs: capacity, 
right 70 c.c., left 65 c.c. 

Uretbra. No evidence of stricture. 

Bladder. Markedly distended. On section 
3000 c.c. of clear straw-colored urine are found. 
Muscular wall measures 4 mm. in thickness. 
Mucosa smooth and glistening throughout. 
Ureteral orifices are gaping, 4 mm. in diameter. 

Ureters. The ureters show a marked dilata- 
tion from the bladder to the kidney pelvis, 
measuring 12 to 15 mm. in diameter. On sec- 
tion the walls show gross changes. Mucosa is of 
a dark red color in the upper 2 cm. (bilateral) 
with the remaining portion smooth and glisten- 


ing. 

Kidneys. The  pelves are moderately 
dilated, with their mucosa dark red in 
appearance. 


Anatomical Diagnosis. Subacute meningo- 
encephalitis; arteriosclerosis, moderate; tuber- 
culosis of lung, right; pleura; prostate; left 
seminal vesicle; left vas deferens; epidymitis, 
left testicle; left adrenal; chronic epididymitis, 
right; dilatation of bladder; ureteral dilatation, 
bilateral; acute diffuse pyelonephritis, bilateral. 


Case J. M., colored, aged forty-seven. 

Clinical Diagnosis. Generalized arterio- 
sclerosis; cerebral arteriosclerosis; lobular pneu- 
monia; cerebral edema. 

Autopsy No. 1104. Urinary organs: capacity, 
right 20 c.c., left 20 c.c. 

Urethra. No evidence of stricture. 

Bladder. On section 300 c.c. of turbid urine 
escaped. Muscular wall measures from 4 to 5.5 
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mm. in thickness. The mucosa is of a pale 
reddish-gray color at the fundus. The trigone, 
vesical orifice and approximately 1 cm. of the 
mucosa surrounding the trigone are of a dark 
reddish color, with the vessels distended by 
blood. Surrounding the ureteral orifices and 
vesical orifice numerous small grayish-white 
nodules measuring I to 2 mm. in diameter are 
seen. On section these nodules seem to be in 
the submucosa and elevate the mucosa. 

Ureters. Moderately dilated from bladder 
wall to kidney pelvis, varying in diameter from 
10 to 14 mm. On section the muscular layer 
shows no thickening. Mucosa is covered in 
areas with a purulent material, and is of a dark 
reddish-gray color. A number of small grayish- 
white nodules 1 mm. in diameter are seen. 

Kidneys. The pelves are moderately dilated 
and of a dark red color. A number of grayish- 
white nodules 1 to 2 mm. in diameter are seen. 
These nodules appear to be in the tunica 
propria. 

Anatomical Diagnosis. Tuberculosis of 
mesenteric lymph node; pyelitis granulosa, 
bilateral; ureteritis granulosa, bilateral; cysti- 
tis granulosa; infected hydroureters and hydro- 
nephrosis, bilateral; chronic diffuse nephritis; 
edema of the brain; lobular pneumonia. 


Case xiv. T. B., white, aged nine months. 

Clinical Diagnosis. Acute lobar pneumonia, 
left. 

Autopsy No. 1112. Urinary organs: capacity, 
right 4 c.c., left 20 c.c. 

Bladder. Contains 5 c.c. of clear urine. 
Muscular wall measures 2 mm. Mucosa smooth 
and glistening throughout. Right ureteral 
orifice 2 mm. Left ureteral orifice scarcely 
visible. When pressure is applied to left ureter 
urine escapes through a pin-point opening. 

Ureters. The left ureter is dilated from the 
bladder wall to kidney, measuring 10 mm. in 
diameter. On section the wall is 1 mm. in thick- 
ness with the mucosa visible throughout. 
Section of the ureterovesical orifice taken for 
microscopical examination. 

Anatomical Diagnosis. Acute lobar pneu- 
monia; gray hepatization, left, both lobes; 
acute purulent pleuritis, left; congenital stric- 
ture, ureterovesical orifice, left; hydroureter 
and hydronephrosis, left. 


Case xv. J. K., white, aged forty-nine. 
Clinical Diagnosis. Lobular pneumonia, 
right. 
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Autopsy No. 1120. Urinary organs: capacity, 
right, 30 c.c., left, 50 c.c. 

Prostate. Moderately enlarged, the lateral 
lobes projecting into the prostatic urethra, 
with the left lobe extending into the bladder. 

Bladder. Muscular wall 3 mm. in thickness. 
Mucosa is smooth and glistening throughout. 
Ureteral orifices gaping 3 mm. Trabeculation 
is seen surrounding the trigone. 

Ureters. The ureters are dilated from the 
bladder wall to the ureteropelvic junction, 
varying from 8 to 16 mm. in diameter, the lower 
third of the left having the greatest diameter. 
On section the wall measures 1.5 to 2 mm. 
Mucosa smooth and glistening throughout. 

Kidneys. Right, 16.5 by 7.5 by 6 cm., cor- 
tex 1 cm.; left, 15 by 6.5 by 5 cm., cortex I cm. 
The capsules strip off with resistance, leaving a 
finely granular surface. On section the archi- 
tecture is very poorly preserved. Pelves, major 
and minor calyces are moderately dilated. 

Anatomical Diagnosis. Adenoma of pros- 
tate; chronic prostatitis; hydroureter, 
bilateral; hydronephrosis, moderate, bilateral; 
acute confluent lobular pneumonia, right. 


Case xvi. J. S., white, aged seventy-three. 

Clinical Diagnosis. Carcinoma of prostate. 

Autopsy No. 1130. Urinary organs: capacity, 
right 100 c.c., left 85 c.c. 

Prostate. The prostate is very firm and 
nodular, with marked narrowing of the prostatic 
urethra. On section there are numerous irregu- 
lar islets of epithelial cells of a grayish-yellow 
color. In the lower portion of the prostatic 
tumor there is a cavity formation, its wall 
having a definite grayish-black color, giving 
the appearance of implantation of radium. 
The outline between the prostate and seminal 
vesicles is very indistinct. The lymph nodes 
along the internal and common iliac arteries 
and abdominal aorta show metastatic deposits. 

Bladder. The bladder wall measures 4 mm. 
in thickness. Mucosa is of a dark reddish color. 
Ureteral orifices gaping 3 mm. 

Ureters. There is a marked dilatation of 
the ureters from the bladder wall to the uretero- 
pelvic junction, varying in diameter from 10 to 
20 mm., with the greatest diameter above the 
pelvic brim. On section the walls measure 2 
mm. Mucosa is of a reddish color. 

Kidneys. There is a marked dilatation of 
the pelvis, major and minor calyces on each 
side. On section the wall of the pelvis measures 
2 mm. Mucosa is dark red in color. 


Carson—Ureteral Dilatation 


American Journal of Surgery 


547 


Anatomical Diagnosis. Carcinoma of the 


prostate with metastasis to the lymph nodes 
along the iliac arteries and abdominal aorta, 
3rd, 4th and sth lumbar vertebrae, bladder wall, 
seminal vesicles, and right ureter; hydroureter, 
bilateral; hydronephrosis, bilateral; cystitis; 
ureteritis, bilateral; pyelitis, bilateral; pyone- 
phrosis, bilateral; duodenal ulcers. 


Case xvit. W.S., colored, aged sixty-three. 

Clinical Diagnosis. Stricture of urethra; 
calculus in membranous urethra; acute reten- 
tion of urine; uremia. 

Autopsy No. 1151. Urinary organs: capacity, 
right 30 c.c., left 25 c.c. 

Uretbra. At the junction of the anterior 
and membranous urethra there is a mass of scar 
tissue which obliterates the urethra; proximal 
to this stricture the membranous urethra is 
markedly dilated and contains a calculus 5 by 
3.2 by 2.5 cm., which has a rough granular sur- 
face. Prostatic urethra is dilated. Mucosa is of 
a dark reddish color throughout, with a yellow- 
ish exudate on its surface in areas. 

Bladder. The muscular wall varies from 8 
to 12 mm. in thickness. Mucosa is of a dark 
greenish-black color throughout, with a putrid 
odor present. The trigone is reddish-green in 
color, with the ureteral orifices gaping. 

Ureter. The ureters show a moderate dilata- 
tion from the bladder wall up to ureteropelvic 
junction varying from 8 to 12 mm. in diameter. 
On section the walls measure 1.5 mm. in thick- 
ness. Mucosa shows numerous areas of a dark 
red color. 

Kidneys. The kidney pelves show a moder- 
ate dilatation with the mucosa dark red in color. 

Anatomical Diagnosis. Stricture of urethra, 
junction of anterior and membranous; dilata- 
tion of membranous urethra, large calculus in 
membranous urethra; chronic prostatitis; gan- 
grenous cystitis; ureteral dilatation, bilateral; 
hydronephrosis, bilateral; hypertrophy of blad- 
der wall; chronic epididymitis with abscess 
formation, left; chronic diffuse nephritis; acute 
diffuse nephritis. 


xvii. White, aged sixty-two years. 

Clinical Diagnosis. Carcinoma of bladder; 
von Recklinghausen’s disease. 

Autopsy No. 1157. Urinary organs: capacity, 
right 75 c.c., left 10 c.c. 

Prostate. The median lobe is moderately 
enlarged and is seen to be split in its longitu- 
dinal axis. Lateral lobes are enlarged, firm in 
consistency and obstruct the prostatic urethra. 
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Bladder. The wall is markedly thickened, 
varying from 10 to 14 mm. Mucosa of the 
fundus is of a pinkish red color, with one dark 
red area I cm. in diameter due to hemorrhage 
in the submucosa. At the base and surrounding 
the right ureteral orifice is seen a large irregular 
mass, which is rather firm in consistency for 
the most part; in areas it is soft and friable and 
the mass extends down to the vesical orifice; on 
the left lateral wall a tumor mass 1 cm. in 
diameter is seen. The left ureteral orifice is 1 mm. 

Ureters. The right ureter is dilated from 
the bladder to the kidney pelvis, varying in 
diameter from 15 to 20 mm., the widest portion 
being 10 to 15 cm. down. On section the wall 
measures 2 mm. in thickness. Mucosa is visible 
throughout. 

Kidneys. The right kidney pelvis, major 
and minor calyces are markedly dilated. On 
the surface two cysts are seen measuring 2 cm. 
in diameter. The left kidney has a large single 
cyst projecting from the upper pole, which has 
a thin wall. Capacity of cyst 800 c.c. 

Anatomical Diagnosis. Carcinoma of blad- 
der with metastasis to lymph nodes along iliac 
arteries, abdominal aorta and spleen; hydro- 
ureter, right; hydronephrosis, right; benign 
hypertrophy of prostate, all lobes; congenital 
single cyst, left kidney. Chronic ureteritis, 
bilateral. 


Case xix. L. W., white, aged sixty-two 
years. 

Clinical Diagnosis. Carcinoma of prostate. 

Autopsy No. 1158. Urinary organs: capacity, 
right 50 c.c., left 15 c.c. 

Bladder. There is an opening in the fundus 
with a rubber tube and gauze pack protruding 
through it. On the right lateral wall there is an 
area 3 by 4 cm. which is of a dark greenish- 
black color with a putrid odor present. Trigone 
is of a dark red color, with the ureteral orifices 
visible. The vesical orifice shows numerous 
tags, and in the prostatic urethra a portion of 
the prostate is present which is very adherent 
to the prostatic capsule. 

Ureters. The right ureter is dilated from the 
bladder wall to kidney pelvis, varying in diam- 
eter from 10 to 14 mm. On section the wall 
measures 2 mm. in thickness. Mucosa shows 
numerous areas of a bright red color. Left 
ureter is moderately dilated, varying in diam- 
eter from 8 to 12 mm. On section the wall 
measures 1.5 mm. in thickness. Mucosa visible 
throughout. 
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Kidneys. The right kidney pelvis is moder- 
ately dilated and of a dark reddish color. 

Anatomical Diagnosis. Carcinoma of the 
prostate with metastases to lymph nodes along 
internal iliac arteries, abdominal aorta, renal 
arteries and liver; hydroureter, bilateral; 
hydronephrosis, right; gangrenous cystitis; 
ureteritis, bilateral; acute pyelonephritis, 
bilateral. 


Case xx. W. A., colored, aged fifty-five. 

Clinical Diagnosis. Adenoma of prostate. 

Autopsy No. 1165. Urinary organs: capacity, 
right 60 c.c., left 10 c.c. 

Bladder. There is a recent operation wound 
in fundus of bladder. Muscular wall measures 
2 to 3 cm. in thickness. The line markings of 
the muscular wall are indistinct in outline in the 
outer half, the inner half being of a greenish- 
black color. Mucosa shows a number of dark 
reddish areas separated by areas of a distinct 
greenish-black color. A putrid odor is present. 
Just above the left ureteral orifice, a diverticu- 
lum 2 cm. in diameter is seen. 

Ureters. The right ureter varies in diameter 
from 15 to 20 mm. On section the wall measures 
1 mm. in thickness. Mucosa shows a number of 
small irregular dark red areas. These are most 
numerous in the pelvic portion. 

Kidneys. The right kidney pelvis, major 
and minor calyces are moderately dilated; the 
pelvic mucosa is smooth and glistening. 

Anatomical Diagnosis. Recent operation 
wound; absence of prostate gland; acute 
gangrenous cystitis; hydroureter, right; hydro- 
nephrosis, right; ureteritis, bilateral; pyelo- 
nephritis with abscess formation, bilateral, 
etc. 


Case xxi. S.G., white, aged fifty-six years. 

Clinical Diagnosis. Lobar pneumonia, bilat- 
eral; cellulitis of scrotum following attempt at 
catheterization. 

Autopsy No. 1171. Urinary organs: capacity, 
right 28 c.c., left 8 c.c. 

Urethra. There is a large amount of scar 
tissue in the membranous urethra. The prox- 
imal half of the pendulous urethra is markedly 
indurated and covered by a yellowish exudate. 
Surrounding this area, throughout the peri- 
neum, following along the planes of the tri- 
angular ligament and Colles’s fascia there is a 
definite infiltration of a foul-smelling fluid of a 
reddish gray color. The pyramidalis muscle 
measures 2 cm. in thickness. At a point near the 
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junction of the left apex of the prostate and left 
side of the membranous urethra, an ulceration 
through the urethral wall is seen, with an 
abscess in its uppermost margin which measures 
1 by 1.5 cm. 

Bladder. The muscular wall is from 6 to 8 
mm. in thickness. Mucosa of fundus is of a 
dark reddish and light pinkish-red color. At 
the base and surrounding the trigone and 
vesical orifice it is of a definite grayish-black 
membranous type of cystitis, with a large 
amount of whitish material and granules 
superimposed on this membrane. Right ureteral 
orifice is not visible. Left ureteral orifice 1 mm. 

Ureters. The right ureter is dilated from the 
iliac crest to the ureteropelvic junction, measur- 
ing from 15 to 20 mm. in diameter; from the 
iliac crest to bladder wall it measures 8 mm. in 
diameter, the muscular wall measuring 2 mm. 
Mucosa shows a large number of dark red 
colored areas. 

Kidneys. The right kidney pelvis, major 
and minor calyces are moderately dilated, with 
the mucosa showing irregular areas of a dark 
red color. 

Anatomical Diagnosis. Stricture of urethra, 
with marked infiltration in membranous and 
pendulous urethra; ulceration of membranous 
urethra, with periurethral abscess, left side; 
extravasation of urine into the perineum and 
scrotum; hydroureter, right; hydronephrosis, 
right; cystitis; ureteritis, bilateral; acute diffuse 
nephritis, etc. 


Case xxul. Colored, male, aged thirty days. 

Weight at birth six pounds. Mother’s 
Wasserman was negative and she had no 
apparent nephritis. 

Autopsy No. 1173. Urinary organs: uretero- 
pelvic capacity 25 c.c., bilateral. 

Urethra. Showed no pathological changes. 

Bladder. The muscular layer measures 3 
mm. in thickness. Mucosa is smooth and glis- 
tening throughout. Ureteral orifices are scarcely 
visible. 

Ureters. The ureters are markedly dilated 
from the bladder wall to the ureteropelvic 
junction, measuring 6 to 7 mm. in diameter. On 
section the walls are thin with the mucosa 
visible through. 

Kidneys. The lower pole of each kidney is 
1 cm. above the crest of the ileum. The capsules 
strip off easily, leaving a lobulated surface. On 
section the architecture is well preserved. The 
pelves and calyces show no noteworthy changes. 
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Anatomical Diagnosis. Congenital hyper- 
trophy of the heart, displaced to the left; 
hydropericardium 20 c.c.; hydroperitoneum 
100 c.c.; ureteral stricture, intramural portion, 
bilateral; ureteral dilatation, bilateral; toxis 
of kidneys. 

Microscopical Notes. Sections taken from 
right and left ureteral orifices show the mucosa 
to be poorly stained, the submucosa showing 
edema of the connective tissue cells, with a 
few mononuclear wandering cells and plasma 
cells infiltrating in a disorderly fashion. A few 
young fibroblasts are visible next to the mu- 
cosa. The muscular layer of the ureter shows the 
connective tissue cells between the muscle 
fibers to be swollen and edematous in appear- 
ance, with a moderate number of young fibro- 
blasts, visible. Polymorphonuclear leucocytes 
are seen infiltrating in a disorderly fashion. The 
blood vessels in the muscular layer are mark- 
edly distended with red blood cells, and show 
diapodesis of morphonuclear leucocytes. Sev- 
eral nerve bundles are seen well stained. 

Bladder. Surrounding the ureter, shows its 
submucosa to be swollen and edematous in 
appearance. 

Ureters. Six cm. above bladder; they show 
the mucosa well preserved, with the tunica 
propria swollen and edematous in appearance. 
Muscular layer shows the muscle fibers well 
stained, and the blood vessels distended with 
red blood cells. Perivascular [ymphatics are 
visible. 


Case xx. T. W., colored, aged fifty-nine 
years. 

Clinical Diagnosis. Adenoma of prostate; 
cystitis; ascending urinary infection; uremia. 

Autopsy No. 1190. Urinary organs: capacity, 
right, 80 c.c., left, 25 c.c. 

Bladder. The muscular wall measures 2 cm. 
in thickness; in areas it is soft and flabby. The 
mucosa is scarcely visible, most of the bladder 
being covered with a thick layer of greenish- 
black necrotic material with yellowish necrotic 
material in areas. This greenish-black sub- 
stance extends down into the prostatic cavity, 
the prostate being absent. 

Ureters. The right ureter is dilated from the 
bladder wall to the ureteropelvic junction, 
varying from 15 to 20 mm. in diameter. The 
serous surface is of a dark red color. On section 
the wall measures from 2 to 3 mm. in thickness. 
Mucosa is of a dark reddish to reddish-green 
color from kidney pelvis to bladder. The left 


4 


4450 American Journal of Surgery 
ureter is moderately dilated, varying from 8 
to 12 mm. in diameter, otherwise it is the same 
in appearance as the right. 

Kidneys. The pelves, major and minor 
calyces are dilated, with their mucosa covered 
with a thick layer of dark reddish exudate. 

Anatomical Diagnosis. Adenoma of pros- 
tate (surgically removed); hypertrophy of 
bladder wall; hydroureter, bilateral; hydro- 
nephrosis, bilateral; gangrenous cystitis; ure- 
teritis, bilateral; pyelonephrosis, bilateral; etc. 


TABLE I 
SUMMARY OF AUTOPSY FINDINGS 


Dilatation of left 
kidney pelvis 


Anatomical diagnosis 


Capacity right, c.c. 
Dilatation of right 
kidney pelvis 


| Capacity left, c.c. 


+ Stricture of anterior urethra; 
calculi in prostatic urethra; 
gangrenous cystitis 

Hodgkin’s_ disease, 
toneal, left 

Carcinoma of stomach; stric- 
ture of right ureter 3 cm. down 

Typhoid fever 

Calculi in ureterovesical orifice 
left 

Stricture of urethra; ureteritis 

Carcinoma of bladder; metas- 
tasis to bladder, ureters; ure- 
teral stricture, left 3, right 2. 
Calculi left ureter 

Adenoma of prostate 

Carcinoma of prostate 

Typhoid fever, perforation 

Ureteral stricture right, 10 cm. 
down. Calculi in right ureter 
and each kidney 
Meningo-encephalitis 

Tuberculosis, mesenteric lymph 
nodes; pyelitis, ureteritis, cys- 
titis granulosa 

Congenital stricture, uretero- 
vesical orifice, left 

Adenoma of prostate 

Carcinoma of prostate, metas- 
tasis to right ureter, etc. 

Stricture of urethra, calculi in 
membranous urethra, gangre- 
nous cystitis 

Carcinoma of bladder; adenoma 
of prostate 

Carcinoma of prostate, prosta- 
tectomy, gangrenous cystitis 

Carcinoma of prostate, gangre- 
nous cystitis 

Stricture of urethra; extrava- 
sation of urine 

Stricture of ureter, intramural 
portion, bilateral 

+ Adenoma of prostate; prosta- 
tectomy; gangrenous cystitis 


retroperi- 


DISCUSSION 


In 23 males with ureteral dilatation, the 
right ureter was dilated in 19 instances, 
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and the left in 18 instances. (Table 1.) 
In 36 of these 37 dilated ureters the condi- 
tion was acquired, and in one case it was 
congenital in origin. 
TABLE 
ETIOLOGY OF URETERAL DILATATION 


Case | Right Left 


| 


I 


Stricture of urethra 


Adenoma of prostate 


Carcinoma of prostate 


Carcinoma of bladder 


Stricture of ureter 


Stricture of ureter, congenital 

Calculi in ureter 

Ureteritis, granulosa (tubercu- 
losis) 

Typhoid fever 


Hodgkin’s disease 
Central nervous system 


+ 
+ 
+ 

+ 

- 
+ _ 


In the acquired cases the age varied from 
30 days to 86 years, with the average at 47 
years. 

The ureteropelvic capacity varied on the 
right side from 12 to 120 c.c., the average 
at 47.5 c.c.; and on the left side, from 15 to 
100 c.c., the average at 37 c.c. 

The presence of calculi, associated with 
inflammatory stricture, has been described 
by Morris, Hunner, and Walther. In this 
series it is observed that in 4 cases of 
stricture of the ureter, calculi were found 
in 2 instances. 

In Case v (calculi in left ureterovesical 
orifice), microscopical examination of the 
lower 3 cm. of the left ureter showed sucha 
large number of young fibroblasts in the 
tunica propria and muscular layer that a 
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narrowing of the lumen would have 
resulted in time. 

In Case x111, pyelitis granulosa and ureter- 
itis granulosa and cystitis granulosa, which 
are of rare occurrence, were of tuberculous 
origin. 

CONCLUSIONS 


1. In 185 consecutive autopsies on males, 
ureteral dilatation was encountered in 23 
cases (12.4 per cent), bilateral 14, right 5, 
left 4. 

2. Dilatation of the ureter was accom- 
panied by hydronephrosis in 31 instances 
(88.5 per cent). 

3. Infravesical obstruction was the etio- 
logical factor in 11 cases (47.7 per cent). 

‘4. Ureteral stricture was found in 5 
cases, 4 inflammatory, I congenital. 
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[SURGICAL SUGGESTIONS] 


F the situation of a small bone abscess has not been 
estimated accurately enough for it to be tapped by 
the first drilling, other drill holes can be made with 
little damage to the bone, or the surgeon may defer the 
completion of the operation to determine roentgeno- 
graphically the relative levels of the abscess and his 


first drill hole. 
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INTESTINAL OBSTRUCTION DUE TO 
STRICTURE 


FOLLOWING HERNIOTOMY FOR STRANGULATED HERNIA* 


Eucene H. EIsinc, m.p., 


NEW 


REVES! defines stricture of the 
intestine as that form of narrowing of 
the lumen of the bowel which is 
produced by changes in the layers con- 
stituting the intestinal wall. He classifies 
stricture of the intestine into three groups: 
(1) cicatricial or simple; (2) cancerous; 
(3) congenital. 
by: The cases concerned in this discussion 
apply to the first group of cicatricial or 
simple strictures. 

Cicatricial stricture of the intestine 
is, in the overwhelming majority of in- 
stances, the direct result of some form of 
ulceration of the intestinal wall. 

Although ulceration of the intestine is 
the result of a variety of causes, only a 
few ever lead to the formation of cicatrices 
and secondary stricture formation. Of 
these, the most important forms are those 
due to tuberculosis, syphilis or stercoral 
ulceration and, in_ exceedingly rare 
instances, typhoid ulceration. 

For the formation of stricture following 
ulceration, a mechanical factor is involved. 
The contraction of a flat ulcer will not 
produce stricture, since only ulcerations 
that are annular or involving a large part 
of the intestinal wall in a circumferential 
direction, can produce stricture. 

Besides ulcerative conditions, another 
infrequent cause of stricture of the intes- 
tine is trauma, or blunt injury to the 
abdomen, such as a blow or fall or being 
run over. Schloffer? has assembled from 
the literature 10 undoubted cases of such 
origin, including one of his own. All of 
these cases involved the small intestine 
only. The mechanism of this type of 
stricture is dependent upon the trauma 
tearing the mesentery from its attach- 
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ment to the intestine, and thereby cutting 
off the arterial blood supply from a given 
segment of the bowel. The collateral cir- 
culation being just insufficient to sustain 
complete viability of the segment, a slow 
fibrotic process ensues, involving all of 
the layers of the intestine, followed by 
contraction and stricture formation. 

The two cases reported herewith are 
instances of tight stricture formation 
progressing slowly, many weeks after 
operation for strangulated hernia. The 
literature contains a few similar instances. 
The first case recorded is that by Garré?® 
in 1892; a second case was reported by 
Maass‘ in 1895. The masterful exposition 
of Maass’s case accounts for stricture 
formation as a result of necrosis of the 
mucous layer of the intestine; and, 
referring to these two cases, Treves states 
“the stricture which may form after 
strangulated hernia is due to cicatrization 
and follows upon ulceration or limited 
gangrene of the involved bowel.” 

The cases of Garré and Maass were 
strictures covering a considerable length 
of intestine, involving the entire loop 
clamped in the hernial sac. Vascular 
obstruction produced gangrene of the 
mucous lining, and the stenosed area was 
found lined with atrophic and smooth 
mucous membrane. 

There is, however, still another type of 
stricture occurring after hernial strangu- 
lation, exemplified by my two cases and a 
few others in the literature. These are 
characterized by tight stricture formation 
involving an area of the bowel for about 
2 cm. The stenosed area is hard, white 
and fibrous and all gross resemblance to 
intestine has disappeared. The intestine 
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proximal to the stricture is dilated and 
hypertrophied and that distal to the 
stricture is collapsed. 

Schmieden and Scheele’ attribute the 
occurrence of this slowly progressive annu- 
lar type of stricture to thrombosis of the 
mesenteric arteriole supplying that area 
of intestine. 

The cases that I have been able to find 
in the literature of slowly progressive 
intestinal obstruction following operation 
for strangulated hernia, were all of the 
inguinal or femoral variety. My first 
case occurred in a ventral hernia. 

Among the reported cases the period of 
time elapsed from the date of the reduction 
of the hernia was from a few days to several 
years, but in most instances from one to 
eight months. The ileum was involved in all 
cases except two, in which the jejunum 
was stenosed. 

Intestinal involvement is usually very 
limited in extent and annular “as 
though a narrow tape had encircled the 
bowel.” In one case two strictures are 


described. 


CASE REPORTS 


Case 1. Mrs. G. S., thirty-four years old, 
was operated upon for ovarian cyst seven years 
previously. During a subsequent pregnancy, a 
ventral hernia occurred at the site of the scar. 
For a period of years the hernia gave no trouble 
and was controlled by a belt. 

In August, 1924, the hernia became strangu- 
lated and she was operated upon by Dr. M. M. 
Stark of New York. He tells me that strangu- 
lation at that time had progressed for six hours 
and that the constricted loop of ileum contained 
in the sac appeared to be viable. Convalescence 
was uneventful. 

The patient was discharged cured after two 
weeks. About three weeks after the operation 
she began to suffer from intestinal cramps, 
distention and constipation. This condition 
became slowly aggravated. Abdominal pains 
became intense. Laxatives were ineffectual and 
the bowels moved only by enemata. The 
cramps bore no relation to the intake of food 
and recurred at intervals of five to ten minutes. 
Borborygmus was constantly observed by the 
patient. 
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The diagnosis of chronic intestinal obstruc- 
tion was apparent and it was thought to be due 
to adhesions or a fixed kink in the bowel. 

Operation was performed October 13, 1924. 
The small intestine was found much distended 
and seemed to fill the entire abdominal cavity. 
After search a segment of ileum was brought 
into the wound that proved to be the site of the 
obstruction. At this point two thick bands of 
omentum were adherent and encircled the 
constricted portion of the intestine. After 
ligating and severing these bands, it was found 
that the constriction was not due to the omen- 
tal bands, but that the lumen of the intes- 
tine at this point was apparently entirely 
obliterated. 

The intestine at this site consisted of a fibrous 
constriction covering an area of 2 cm. A lateral 
anastomosis was made, leaving a stoma of 
4 cm. The patient made an uneventful recov- 
ery. She has recently been reported in perfect 
health. 


Case u. Mrs. H. S., aged fifty-six, had 
a left femoral hernia for five years, during 
which time there were three attacks of incar- 
ceration, each relieved by non-surgical 
measures. 

On February 22, 1927, the hernia became 
strangulated and could not be relieved by 
measures previously employed. The patient 
was removed to the Sydenham Hospital and 
operated upon by me, six hours after the 
beginning of strangulation. 

Upon opening the hernial sac a clear dark 
sanguinous fluid escaped. A loop of small 
intestine was found protruding from a narrow 
neck. The constriction was relieved and 
the strangulated loop of intestine was carefully 
examined. Pulsation was present in the mesen- 
tery, the intestine was dark red and turgid. 
Application of warm saline solution restored 
peristalsis, and there seemed to be every 
indication that the intestine was viable. 

The intestine was replaced in the abdominal 
cavity and the operation completed in the 
usual manner. Convalescence was uneventful. 
The patient was discharged from the hospital 
two weeks after the operation. 

A few weeks later she noticed that unusual 
cramp-like sensations would occur several 
hours after taking food. She had been in the 
habit of using laxatives and she now found 
that this seemed each time to aggravate her 
distress. Omitting the cathartics, she found the 
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pains continued as before and were increasing 
in severity. Several months transpired, during 
which period the pains became nearly continu- 
ous and constipation was relieved by enemata. 
During this time there were several attacks of 
extreme pain with great abdominal distention 
and vomiting for which morphine was adminis- 
tered. In May, 1927, I saw her during an inter- 
val when there was no pain. She had been 
subsisting upon liquid food and had lost 
fifteen pounds. 

Having clearly in mind the case reported 
above and the likelihood of such a contracture 
following operation for strangulated hernia, I 
felt sure that this was a similar sequence. I 
expressed my belief to some of my col- 
leagues, but none of them supported my 
interpretation of the cause of the obstruction. 
Gastrointestinal roentgen-ray examination was 
made but no definite conclusion could be drawn 
from the films. I felt so sure, however, that this 
case also was one of chronic intestinal obstruc- 
tion due to cicatricial contracture of the 
intestine that I advised operation at an early 
date. 

The patient refused, however, to submit to 
operation and sought other medical opinions. 
During this time she had several very severe 
acute seizures, for which she was taken to 
different hospitals. Each time during the period 
of observation, she recoyered from her attack 
and refused operation. Not until Séptember 18, 
1927 did I see her again. At that time I urged 
her to go into the Sydenham Hospital for 
operation. She had then lost thirty-five pounds. 
She was much emaciated and peristalsis was 
plainly visible through the thin abdominal 
wall. 

Operation, September 20, 1927. Upon open- 
ing the abdomen, the intestine for the most 
part was found collapsed. Following along the 
ileum an area of constriction was found 3 feet 
from the cecum. The intestine proximal to this 
constriction was considerably thickened and 
hypertrophied whereas distal to the stricture it 
was collapsed. About 6 inches of intestine were 
resected, including the strictured area. A 
lateral anastomosis was made, leaving a wide 
stoma. The patient made an_ uneventful 
recovery. 


PATHOLOGICAL REPORT BY DR. MAX GOLDZIEHER 


Gross. The piece of intestine shows a cir- 
cular constriction, above which the intestine 
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is considerably distended. The circumference 
of the gut above the stricture is 3 in. and below 
the stricture 1.5 in. The wall of the intestine 
above the stricture is considerably thickened, 
evidently due to an enormous hypertrophy of 
the musculature. When the proximal loop of 
the intestine is filled with water and the 
specimen held in the vertical position, the 
stricture does not permit the water to pass. 
Under pressure the water passes in a narrow 
stream. 

The rugae are quite regular until the funnel- 
shaped narrowing of the lumen is approached. 
In this narrow area there are longitudinal folds 
instead of the circular ones as above and below 
the lesion. At the site of the stricture, the folds 
stand out most about the narrowest part of the 
tube and impress one as almost papillary 
vegetations. About this area much scar tissue 
can be seen in the submucosa, dissecting the 
layers of the muscular coat and connecting 
with the scarry tissue of the serosa. The intes- 
tine distal to the stricture is normal. 

Histologic. There is marked hypertrophy of 
the mucosa and of the musculature, with scar 
tissue in the submucosa and about the outer 
surface of the musculature. This scar tissue 
shows many foci of round cell infiltration. 

Diagnosis. Intestinal stricture due to scarring 
of the intestinal wall. 


Both of these patients suffered much 
embarrassment from loud gurgling noises 
that could be heard most of the time. 
The gurglings continued during their sleep. 


SUMMARY 


These two cases serve to remind us that 
slowly developing obstruction due to 
fibrous stricture of the intestine may follow 
operative relief of strangulated hernia. 

The type of hernia may be inguinal, 
femoral or ventral. 

A satisfactory appearance upon care- 
ful inspection of the damaged intestine 
and mesentery at the time of operation 
for strangulated hernia does not yield 
absolute proof of the viability of the 
segment involved. 

A “follow-up” after the operation for 
strangulated hernia should continue for 
several months. 
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Though tuberculosis of the ureter, blad- 
der, and testicle possesses a natural tend- 
ency to heal after removal of an infected 
kidney, yet practical experience shows that 
this healing process can be hastened and 
confirmed by giving tuberculin. I have 
employed tuberculin injections in a large 
number of cases for more than twenty years, 
and | have had the opportunity during the 
period of seeing a number of similar cases 
that have not had tuberculin treatment. 
The process of cure in those treated with 
tuberculin has been quicker and more 
certain than in those treated without it. 

The exhibition of tuberculin calls for 
considerable care and experience. The 
slightest over-dose of tuberculin and all 
the good work of months is overthrown 
in one night, a prolonged negative phase 
being produced and the disease flaring up 
once more. Such incidents bring disrepute 
on tuberculin. 

I am convinced by experience that cer- 
tain vaccines, such as tuberculin in small 
doses, can effect wonders; but there comes 
a point as the dosage is raised where the 
vaccine becomes a poison rather than a 
curative agent. Small doses may stimulate 
resistance, large doses overwhelm and 
break down resistance. If only the vacci- 
nists would be content to stick to small 
doses they would have far more success 
from their treatment. I have found from 
practical experience that good results 
ensue from the employment of Koch’s new 
T.R. tuberculin. The main point is that 
the dose must be a very small one. 
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No tuberculin should be given until at 
least six weeks after an operation, at which 
the patient undergoes a large auto-inocula- 
tion and for a time becomes hypersensitive, 
nor should it be given if there is active lung 
trouble. When the tuberculin injections 
are started, begin with a dose of one 
hundred-thousandth of a milligram. Some- 
times even with this small dose there is 
an intense reaction. If so, try a two hun- 
dred-thousandth of a milligram and work 
up from this as a basic dose. In the average 
case a dose of one hundred-thousandth of 
a milligram does not cause any reaction. 
If so, work up every ten days by one ten- 
thousandth of a milligram, stopping at 
any stage if there is the slightest sign of 
reaction, and keeping at that dose until no 
reaction occurs. In the course of ten or 
twelve injections a dose of one ten-thou- 
sandth of a milligram will be reached. 
Continue to give one ten-thousandth of a 
milligram once a fortnight for from one to 
two years, and on no account exceed this 
dose, for though it is often possible to give 
one five-thousandth of a milligram without 
harm, yet even that dose in some persons, 
and any dose above that amount in most 
persons will be likely to set up a severe 
negative phase. 

If at the end of two years there are still 
traces of pus and tubercle bacilli in the 
urine, the injections of tuberculin should 
go on regularly until the pus and tubercle 
bacilli have disappeared. In some cases the 
injections must be employed for as long as 
three or four years before the urinary 
tract is completely rid of the disease.— 
FRANK Kipp in The Practitioner. 


THE CLINICAL BEHAVIOR OF THE NORMAL 
AND THE DISEASED GALL BLADDER 


VeERNE G. BuRDEN, M.D. 


PHILADELPHIA 


HE gall bladder, like the appendix, is 

known for its sinful ways. Its func- 

tional importance compared with its 
potential evil is insignificant. Since the 
first cholecystectomy in 1882 it has been 
the prey of the predatory surgeon who has 
with all justice added it to his surgical 
trophies. By a fair estimate ten per cent 
of adults have gallstones and there is 
probably an equal incidence of cholecystitis 
without stones so that the economic as well 
as the medical significance of disease of the 
gall bladder is difficult to overestimate. 

In this paper we shall not be concerned 
with the craftsmanship of surgical treat- 
ment, nor with the controversy between 
drainage and removal, nor with the merits 
and demerits of non-surgical biliary drain- 
age. The intense concentration of research 
on the gall bladder during the past few 
years has given us a few new facts and left 
with us many new problems unsolved. 

The practical anatomy and histology of 
the gall bladder have an important bearing 
on its functional and pathological signifi- 
cance. It lies against the under surface of 
the right lobe of the liver and is partially 
covered by a reflected layer of peritoneum. 
The stomach, duodenum, and colon com- 
pletely enclose it except for its very tip 
as it peeks from under the edge of the 
liver. Perforation rarely occurs into the 
free peritoneal cavity but is usually pre- 
ceded by inflammatory adhesion to a 
neighboring viscus with resulting fistulous 
communication. The fistula most often 
connects with the duodenum. That the 
gall bladder enjoys a double source of 
blood and lymphatic supply is a fact not 
always duly recognized. The cystic artery 
carries a relatively richer supply of blood 
and under higher pressure than obtains in 
the liver. In addition there are many small 


vessels which come to the gall bladder 
from its area of attachment to the liver, an 
area which readily permits interchange of 
infection between the two viscera. In 
chemical cholecystitis produced by the 
intravenous injection of Dakin’s solution 
the chief avenue of attack is through these 
small vessels. Both sources of blood supply 
are accompanied by lymphatics. 

The mucous lining of the gall bladder is 
composed of tall columnar cells and is 
thrown into numerous folds, thereby 
increasing its surface area which is pro- 
portionally much larger than that of 
any other hollow viscus and is an impor- 
tant factor in its absorptive power. The 
mucous glands of Luschka occur in clusters 
in the submucosa and as crypts which 
extend for variable distances into the wall. 
The muscular layer of the gall bladder, com- 
posed of bundles arranged in several direc- 
tions, is well developed and furnishes the 
motor mechanism for emptying the viscus. 

It is possible that the early symptoms of 
disease of the gall bladder may be caused 
by derangement of its function before the 
appearance of tangible evidence of struc- 
tural changes. This may be the significance 
of the so-called “strawberry gall bladder.” 
The name indicates a recognizable yellow 
deposit of ester of cholesterol in the lining 
cells and in large cells of the submucosa 
which may vary in amount from that 
barely visible to a quantity sufficient to 
cause a rich golden yellow appearance. In 
gall bladders showing a goodly amount of 
the substance we have often found stones 
and usually evidence of inflammatory 
changes. Patients in whom this condition 
has been revealed at operation, have com- 
plained chiefly of reflex gastric symptoms 
as qualitative food distress and discomfort 
from gas. 
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A study of mildly diseased gall bladders 
showed that the early changes appeared 
in the submucosa as congestion, edema and 
round-cell infiltration. The inflammatory 
reaction then proceeds deeper into the 
wall, disorganizes the muscular layer and 
often localizes about the crypts and intra- 
mural glands. We are not prepared to say 
what bearing these findings have on the 
probable route by which infection reaches 
the gall bladder, but they do not seem to 
support the contention that infection 
extends through the lymphatics from the 
liver. When stones are present there is 
marked proliferation of glands and a 
notable increase in the amount of mus- 
cular tissue. Sometimes the crypts are so 
deep that they resemble herniations of the 
mucosa or intramural diverticula and only 
a thin layer of serosa and connective tissue 
prevents actual penetration of the wall. 
In cholecystitis these deep crypts are often 
surrounded by inflammatory reaction 
which may readily allow tiny perforations 
to give rise to pericholecystitis, adhesions 
and probably actual fistulous communica- 
tion with neighboring organs. The lining 
cells of the mucosa not only form a pro- 
tective layer but have an important part 
in the absorptive function of the gall 
bladder. They usually remain intact even 
in the presence of marked infection of the 
gall bladder but their appearance often 
changes from the tall columnar to low 
cuboidal and even to flat squamous-like 
epithelium. We have seen a squamous 
epithelioma of the gall bladder. Infection 
of the gall bladder rarely remains localized. 
It frequently extends to the liver and it has 
been shown that inflammatory changes in 
the extrahepatic ducts are usually asso- 
ciated with cholecystitis. 

The effects of disease of the gall bladder 
are often immediate but usually remote. 
A sleeping surgical lesion, it lies ever ready 
to devastate its host. Cholecystitis is an 
enemy in the very heart of our most 
important resources. The surgeon and too 
often the pathologist in the morgue find 
the evil consequences of its presence in a 
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liver damaged beyond repair, a pancreas 
fibrotic beyond the possibility of resolution 
or in the white heat of disintegration, or a 
calculous obstruction of the common duct 
with its resulting effects on the entire 
biliary apparatus. The gall bladder may 
be the focus for a wider dissemination of 
infection. That myocarditis is often bene- 
fited by removal of a diseased gall bladder 
has been repeatedly verified since the 
original observation of Kehr. Cholecystitis 
may be the cause of intestinal bleeding 
and arthritis. 

The voluminous literature on the func- 
tional significance of the gall bladder is 
largely the product of speculative and 
fanciful imagination; the facts are few. 
Only by the experiments of recent years 
have we gained an insight into the behavior 
of this organ. Its removal has little effect on 
the economy of the body and thousands of 
lives have continued more happy without 
it. Although lack of evidence of the func- 
tional importance of an organ is no justi- 
fication for its indiscriminate removal, yet, 
as Aschoff says, when the gall bladder is 
diseased nature has performed a functional 
cholecystectomy. We know that the gall 
bladder is a retention depot for bile; that 
the retained bile becomes concentrated 
about ten times by the absorption of fluid; 
that the reaction is changed from alkaline 
to acid and that a mucous substance is 
added to it. The question of the significance 
of these changes we must pass over in 
silence. 

The mechanism for the filling of the gall 
bladder is an extrinsic one. Bile is secreted 
continuously by the liver and in an amount 
almost equal to the daily output of urine 
but its discharge into the duodenum occurs 
at intervals too infrequent and in quantities 
too small to account for the total quantity 
which leaves the liver. As it flows down 
the ducts its escape into the duodenum is 
prevented and controlled by a sphincteric 
mechanism at the lower end of the com- 
mon duct. The result is an increase in 
intraductal pressure which forces the bile 
back through the cystic duct into the gall 
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bladder. It is not conceivable that the 
bladder could fill in the absence of closure 
of the lower end of the common duct 
because the passage is devoid of valves or 
other retarding devices. The identity of 
the sphincter of Oddi has been held in 
doubt by some observers who claim that 
the discharge of bile is regulated by the 
tonicity and peristaltic activity of the 
duodenum. However, I do not believe that 
there has been sufficient evidence presented 
to warrant rejection of Oddi’s claims of an 
anatomical sphincter especially since his 
work has been verified by others. This 
sphincteric mechanism is concerned chiefly 
with the filling of the gall bladder and has 
little to do with the flow of bile or the 
emptying of the gall bladder. McMaster 
and Elman showed that the secretory 
pressure of the liver is sufficient to force 
bile back into the gall bladder when the 
lower end of the common duct is closed. 
When the gall bladder is excluded and the 
common duct closed the secretory or 
intraductal pressure may rise to 320 mm. of 
bile before the secretion of bile suddenly 
stops but under normal conditions the 
pressure never exceeds 100 mm. to 150 
mm., which about equals the resistance 
offered by the sphincter of Oddi. The fast- 
ing state increases the tonicity of the 
sphincter so that it will withstand a pres- 
sure of 200 mm. to 250 mm. The sight of 
food as well as eating and the contact of 
acid lower the resistance of the sphincter 
and cause a flow of bile from the common 
duct. In brief we may say that the gall 
bladder fills as the result of back pressure 
of bile in the common duct incident to 
sphincteric tonus of its lower end; and that 
bile flows into the duodenum when the 
intraductal pressure overcomes the resist- 
ance of the sphincter, when inhibitory 
influences reach the sphincter as the result 
of the taking of food, and when the gall 
bladder contracts. 

Now that the gall bladder has been filled 
how does it empty? This question has been 
the center of much controversy. The con- 
tention of one authority that the contents 
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of the gall bladder do not leave it through 
the cystic duct has been convincingly 
refuted. Kodama likens the gall bladder to 
the side-arm of a hydrostatic unit and says 
that it empties by siphonage incident to 
the flow of bile down the common duct and 
past the orifice of the cystic duct. This 
theory presupposes that the common duct 
and the gall bladder have rigid walls, but 
they are elastic and collapsible. During 
countless explorations the surgeon has 
never seen the gall bladder in the act of 
contracting nor has he ever found it com- 
pletely collapsed and empty. These obser- 
vations have lead to the theory that the 
viscus does not empty by its own power 
but is dependent on external pressure 
influences incident to respiration and so 
forth. By filling the gall bladder with 
iodized oil Whitaker was able to observe 
the process of emptying under the fluoro- 
scope. He saw the gall bladder decrease in 
size and the opaque liquid flow through the 
cystic duct into the common duct and out 
into the duodenum. He showed that con- 
traction of the gall bladder occurred after 
a meal of egg yolk, it was not influenced by 
the tonus of the sphincter of Oddi because 
cutting the sphincter had no effect upon 
emptying, and that duodenal peristalsis 
was not a factor in the discharge of bile. 
He noted that the process of emptying was 
very sensitive to anesthesia and that 
trauma produced by clamping the wall of 
the gall bladder markedly delayed the 
emptying time. The mere fresence of fat 
in the stomach or duodenum is without 
effect; there must be actual digestion 
before contraction occurs. Olive oil by 
mouth or vein and even liquid petrolatum 
given intravenously produced emptying. 
The action of magnesium sulphate is to 
paralyze the muscle around the end of the 
common duct thereby causing an outflow 
of bile and allowing the elastic tissue of the 
distended gall bladder to express some of 
its contents, but this action is slight. 
Boyden in his study of the behavior of the 
human gall bladder in response to the 
ingestion of food was able to show in 
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cholecystograms that adrenalin by vein 
causes more efficient emptying of the gall 
bladder than any other reagent; that the 
shape of the viscus changes after meals; 
that it delivers the greater part of its con- 
tents during the first part of the meal, and 
that it acts intermittently both for con- 
traction and filling. 

Higgins and Mann presented the most 
convincing demonstration of the process 
and factors concerned in the emptying of 
the gall bladder. They opened the abdomen 
of a dog under local anesthesia, thus elimi- 
nating all factors of external pressure, and 
observed that the gall bladder emptied 
by its own muscular contraction and that 
food was essential for any reduction in size. 
The viscus does not empty by a wave of 
peristalsis but isolated areas of contraction 
occur which gradually change the pattern 
and size of the gall bladder. The viscus is 
never completely empty and does not col- 
lapse like a deflated balloon but maintains 
a certain amount of tone. Emptying 
occurred independently of the action of 
the sphincter of Oddi and at times the gall 
bladder was distended with bile while the 
sphincter was relaxed. These workers 
ligated all hepatic ducts thereby eliminat- 
ing the secretory pressure of the liver and 
bile flow, placed a rubber catheter i the 
common duct to eliminate the influence of 
the sphincter, a T tube in the duodenum 
to administer a fat meal and the abdomen 
was left open to eliminate intra-abdominal 
pressure. During an observation period of 
one hour the gall bladder did not contract. 
A fat meal was then given into the duode- 
num and it was shown by a manometer 
on the tube in the common duct that the 
gall bladder was emptying by a series of 
contractions and in three hours the maxi- 
mum pressure reached 200 mm. to 225 mm. 
of bile and was maintained for thirty 
minutes. 

To recapitulate, the gall bladder empties 
by reason of its own muscular contractions 
and in a natural manner only in response 
to food. Adrenalin has a specific action in 
causing the gall bladder to contract. The 
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sphincter of Oddi is essential for the filling 
of the gall bladder but has very little to 
do with its emptying. The most that can 
be reasonably claimed is that induced 
relaxation of the sphincter reduces intra- 
ductal pressure with an outflow of duct 
bile and if the gall bladder is distended its 
elasticity may force a small amount of its 
contents into the common duct and out 
into the duodenum, but contraction of the 
gall bladder does not occur. 

Since the gall bladder is very sensitive 
to extraneous factors it would seem that 
the subject of its nervous control is worthy 
of reconsideration under more modern 
methods of experimentation such as those 
used by Higgins and Mann in their study 
of the muscular mechanism. 

The nervous mechanism of the gall 
bladder probably does not differ from that 
of other abdominal viscera. The work of 
Bainbridge and Dale in 1905 seems most 
tenable. They found that stimulation of 
the pure sympathetics which run in the 
splanchnic nerve caused relaxation of the 
gall bladder after extraneous pressure had 
been excluded. After paralysis of the 
sympathetic nerves stimulation of the 
vagus caused contraction of the gall blad- 
der. Atropine by paralyzing the vagus 
endings and adrenalin by stimulating the 
sympathetic endings caused a rapid fall of 
tone. It will be recalled that the fibers of 
the vagus or parasympathetic end about 
local ganglionic cells in the wall of the 
viscus while preganglionic fibers of the 
sympathetic end around cells of large 
sympathetic ganglia from which the long 
postganglionic fibers run to the part. 
Section of the sympathetic therefore abol- 
ishes inhibitory influences while cutting 
the vagus has little effect on the motor 
function which is maintained by the local 
ganglionic cells. Whitaker showed that the 
gall bladder emptied in a normal manner 
after both vagi had been cut and that even 
after complete denervation marked con- 
tractions occurred after a fat meal. In 
other words the gall bladder, like the 
intestine, has an intrinsic motor mechan- 
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ism and distension is probably a stimulus 
to autonomic contraction. The motor 
impulses for the sphincter of Oddi prob- 
ably come from the sympathetics and the 
inhibitory fibers run in the vagus. Assum- 
ing that gall bladder colic is the result of 
overdistension or muscular spasm the 
pain should be most satisfactorily relieved 
by the administration of atropine and 
adrenalin. 

From a_ physiologic standpoint the 
effects of disease on the gall bladder are 
not only a delay in emptying time but the 
actual accumulation of residual bile be- 
cause contraction is less efficient. In chole- 
cystitis the gall bladder cannot empty 
properly because of its diseased walls and 
very little bile enters it because of the 
relaxed sphincter of Oddi. The concen- 
trating power is the function least dis- 
turbed as indicated by the histological 
finding that the lining cells of the mucosa 
remain intact except in advanced acute 
inflammation and by the fact that dis- 
eased gall bladders usually contain con- 
centrated bile. It thus becomes a plausible 
theory that gallstones are caused by a 
combination of forces incident to infection 
of the gall bladder: highly concentrated 
residual bile whose reaction remains alka- 
line favors the deposit of cholesterol and 
the crystallization of calctum carbonate. 
In the test tube cholesterol and calcium 
carbonate can be precipitated out of the 
bladder bile of man or prevented by slight 
additions of base or acid. 

From our present knowledge it is prob- 
ably safe to make certain deductions 
regarding the relationship between the 
function and symptoms of a diseased gall 
bladder. Stones are usually present in the 
gall bladder when there has been severe 
colic and the histologic examination of 
such gall bladders has shown in nearly 
every specimen the characteristic finding of 
notable hypertrophy of the muscular coat 
which in all likelihood is a work hyper- 
trophy incident to muscular spasm or 
unusual efforts of contraction by which the 
gall bladder has tried to empty itself in 
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the presence of obstruction. The fact that 
the symptoms of cholecystitis are most 
likely to occur during the digestion of a meal 
and especially after the taking of certain 
kinds of food rich in fat is most readily 
explained by the known relationship be- 
tween digestion and contraction of the 
gall bladder. The contraction of a diseased 
organ incident to a physiologic stimulus 
may be both exaggerated and productive of 
pain. The gastric symptoms of chole- 
cystitis differ little from those which occur 
with duodenal ulcer and appendicitis and 
are probably caused by pylorospasm which 
is a reflex phenomenon. 

Efforts have been made to establish a 
relationship between gastric acidity and 
disease of the gall bladder and even to 
claim for it a diagnostic significance 
analogous to the leucocyte count in acute 
appendicitis. Hohlweg says in an experi- 
mental and clinical study that in cases 
after cholecystectomy there is a decrease 
and usually a complete absence of free 
hydrochloric acid. Gatewood reports ach- 
lorhydria or hypoacidity in forty-five per 
cent of 192 patients with gallstones. Wohl 
says that in 69 per cent of cholecystec- 
tomized patients who were examined from 
one to five years after operation there was 
deficiency or total absence of free hydro- 
chloric acid. These findings are supported 
by reports from Fravel and Hurst. How- 
ever, Rost in his experiments on dogs failed 
to reveal any change after cholecystectomy 
in the chemical reaction of the gastric 
and pancreatic juices. In 56 cases of dis- 
ease of the gall bladder I found the gastric 
acidity low in none, normal in 21.4 per 
cent, high in 67.8 per cent, and no free 
hydrochloric acid in 10.7 per cent. If it is 
true that removal of the gall bladder causes 
a marked decrease in gastric acidity then 
it would seem that cholecystectomy would 
have a physiologic basis as an addition to 
the operations for duodenal ulcer. As a 
matter of fact cholecystitis and duodenal 
ulcer are frequently coexistent in the same 
patient. 

Cholecystography is a new star in the 
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biliary sky and owes its present popularity 
chiefly to the genius and persistent advo- 
cacy of Graham. Like all new methods it 
has been enthusiastically received and 
severely criticized. It has won the support 
of eminent roentgenologists and clinicians. 
The surgeon with his usual distrust of labo- 
ratory methods reserves his opinion as to its 
value. The diagnostic efficiency of the pro- 
cedure is said to be very high. It has also 
provided a new means for studying the 
mechanism of the biliary tract. Kirklin of 
the Mayo Clinic recently reported the 
results of 3357 cholecystographic examina- 
tions made in a period of seven months. Of 
these, 1647 were reported positive and 1710 
negative. In 447 of the entire series of cases 
operation was performed either for disease 
of the gall bladder or other abdominal con- 
ditions. During the same period cholecystec- 
tomy was performed in 639 cases in 339 of 
which cholecystographic studies had been 
made previously. In 324 cases of marked 
disease of the gall bladder, with or without 
stones, the cholecystogram was positive in 
89.1 per cent. In 339 cases of cholecystic 
disease, including slight cholecystitis, the 
cholecystogram was positive in 87.3 per 
cent. In the 447 patients, reported with 
and without disease of the gall bladder, in 
whom exploration was made, the chole- 
cystogram was correct in 82.1 per cent. 
The highest percentage of error occurs in 
cases that give normal cystograms. From 
this report the diagnostic efficiency of 
cholecystography seems to be very good. 
As MacCarty says, the real test of the 
method should rest on the actual findings 
after cholecystectomy and the clinical 
history and gross external appearance of 
the organ should not be used to check the 
test. There is an excellent opportunity for 
serious error if roentgenologic findings in 
the absence of stones and when not sup- 
ported by the clinical history and physical 
examination are allowed to assume a major 
factor in the indications for operations on 
the gall bladder. On the other hand a 
negative cystogram can be safely dis- 
regarded when the clinical history and 
physical examination have clearly indi- 
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cated disease of the gall bladder after 
exclusion of disease of the stomach. A pitfall 
in roentgenologic diagnosis is the diseased 
gall bladder which sometimes casts a shad- 
ow even when it does not contain dye. 
Cholecystography has stimulated anew 
the study of the physiology of the biliary 
tract. The physiologic factors underlying 
the method are essentially the specific 
excretion of the dye by the liver and the 
concentration of the dye after it enters the 
gall bladder. The crux of the situation is 
the filling of the gall bladder. The dye as it 
comes in the bile from the liver is not 
sufficiently concentrated to cast a shadow. 
The filling of the gall bladder whether in 
health or disease depends upon the working 
of a sphincteric mechanism at the lower end 
of the common duct. The diseased gall blad- 
der usually contains bile so that total 
obstruction of the cystic duct can be largely 
discounted as a factor in the failure of bile 
to enter the gall bladder. It is also true that 
the bile in diseased gall bladders is usually 
highly concentrated so that failure of this 
function explains only a few instances of 
invisible gall bladders. The remaining 
major factor to account for the phenomena 
of cholecystography is the closure of the 
lower end of the common duct and the 
results of this diagnostic procedure are 
only indirect evidence of the condition 
of the gall bladder. When the function of 
the gall bladder is impaired by disease or 
abolished by extirpation the bile ducts 
become dilated and the sphincteric mech- 
anism of the common duct, at first normal 
or hypertonic, later offers less resistance or 
is totally incompetent to prevent the 
constant flow of bile into the duodenum. 
As a result only a small quantity of bile 
enters the gall bladder at probably infre- 
quent intervals. Under these circumstances 
the gall bladder obviously will not cast a 
shadow when dye is administered. Sphinc- 
ters become hypertonic when irritated by 
adjacent inflammatory lesions as occurs 
in pylorospasm with duodenal ulcer. The 
sphincter of the common duct may be 
affected in like manner in the early stages 
of cholecystitis and pancreatitis and also 
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possibly in duodenal ulcer and appendicitis, 
and under these conditions the gall bladder 
although diseased may fill with dye and 
cast a shadow. 

Eusterman notes the fact that in gastric 
hyperacidity especially in the presence of 
duodenal ulcer false positive cholecysto- 
graphic findings (faint shadow _ or 
invisibility) are frequently reported. Both 
Plummer and he have also called attention to 
the fact that in cases of gastric anacidity, to 
a lesser degree, especially in the asthenic, 
constipated, often neurotic type of patient 
similar false positive results are obtained. 
The probable explanation for this dis- 
crepancy is hypotonus of the sphincter of 
Oddi making it impossible for the gall 
bladder to fill. The false positive findings in 
cases of hyperacidity might be explained 
by the increased demand for alkali in the 
duodenum causing a more or less contin- 
uous outflow of bile so that the gall bladder 
cannot sufficiently fill and concentrate 
enough bile to cast a shadow. 

In our opinion the invisible and visible 
gall bladders of cholecystography are phe- 
nomena dependent almost entirely upon the 
sphincteric mechanism of the common duct. 

The large percentage of error which 
occurs in so-called normal and visible gall 
bladders after administration of the dye 
may be decreased by reporting as patho- 
Jogical those cases in which the shadow of 
the gall bladder persists beyond the normal 
limits of emptying time or after the inges- 
tion of a meal because when diseased the 
gall bladder is very slow to empty. 

It would be interesting to take a series of 
cases in which the gall bladder was visible 
by cholecystography and to repeat the 
examination after induced relaxation of the 
sphincter of the common duct by direct 
application of magnesium sulphate through 
a duodenal tube or by a sufficient dose of 
atropine. After this procedure it would 

robably be impossible to obtain a shadow 
of the gall bladder. 

It is now well established that an indi- 
vidual suffers no inconvenience or ill effect 
_ by removal of the gall bladder. It was noted 

long ago that the bile ducts became dilated 
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after cholecystectomy and it was while 
seeking an explanation of this that Oddi 
was led to the discovery of the sphincter at 
the lower end of the common duct. The 
experimental work of Mann and Judd 
showed that the sphincter was responsible 
for the dilatation. For a short time after 
cholecystectomy intraductal pressure is 
greatly increased in order to overcome the 
resistance of the sphincter. As a result the 
ducts dilate. Later the sphincter becomes 
incompetent, bile flows more or less con- 
tinually into the duodenum and intraductal 
pressure is much below normal. Counseller 
and MclIndoe examined the liver in 26 
cases of disease of the biliary tract by the 
cellodion-corrosin method and found that 
there was dilatation of the bile duct tree 
when the gall bladder was diseased and 
that the dilatation was directly propor- 
tional to the functional damage of the 
gall bladder. When the gall bladder has 
been removed or damaged by disease the 
appearance time of jaundice after obstruc- 
tion of the common duct is much shorter 
than when the organ is normally present 
indicating that for a time it is able by its 
functions of concentration and storage to 
take care of all bile secreted. After chole- 
cystectomy there is no attempt to form a 
new gall bladder nor evidence of any 
change to compensate for its lost function. 
If it is true that regurgitation of bile inci- 
dent to obstruction at the lower end of the 
common duct is an etiological factor in 
pancreatitis then the beneficial effects of 
cholecystectomy in this disease might be 
explained by the resulting incompetency 
of the sphincter and the constant flow of 
bile into the duodenum. 


SUMMARY 


The serious consequences of disease of 
the gall bladder far exceed its functional 
importance so that even when slightly 
diseased its removal is justifiable when the 
symptoms have reached the stage of pain 
and distress. 

The gross and histologic anatomy of the 
organ favor stasis and retard recovery ~ 
from infection. 
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Filling of the gall bladder is possible 
only by an increase in intraductal pressure 
resulting from tonic closure of the lower 
end of the common duct which forces bile 
into the cystic duct. When the sphincter of 
Oddi is incompetent the gall bladder can 
not fill. 

The gall bladder empties through the 
cystic duct by its own muscular power 
which is sufficient to overcome intraductal 
pressure as well as the resistance of the 
sphincter. Food is the normal and most 
efficient stimulus to contraction of the 
gall bladder. 

The vagus or parasympathetic is the 
motor nerve for the gall bladder and inhibi- 
tory for the sphincter of Oddi. The sympa- 
thetic supplies inhibitory impulses to the 
gall bladder and motor impulses to the 
sphincter. 

The symptoms of cholecystitis can be 
explained on the basis of pathologic 
physiology. 

The phenomena of the findings of chole- 
cystography are directly related to the 
mechanism of the sphincter of Oddi and 
pertain only indirectly to the condition of 
the gall bladder. 

The physiologic effects of disease of the 
gall bladder are delay in emptying, accum- 
ulation of highly concentrated residual 
bile and failure to acidify the bile, factors 
which favor the formation of stones. Equally 
important effects are dilatation of the ducts 
and hypotonus of the sphincter at the lower 
end of the common duct. The latter phe- 
nomena also occur when the gall bladder 
has been removed. 
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THE MANAGEMENT OF CHRONIC 
CHOLECYSTITIS 
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CHICAGO 


Le gall bladder is an organ of 


indeterminate function, not necessary 

to life or the maintenance of good 
health. It is entirely absent in many of the 
mammalia and is present in some and 
absent in other animals of the same species. 
Rare instances have been reported where 
it has been congenitally absent in the 
human being. 

Infection of the gall bladder may be 
associated with gallstone formation, cho- 
lesterol deposit in the mucosa, infected bile 
contents, or with pericholecystic adhesions, 
but the essential pathological changes are 
found in the gall-bladder wall itself. 

Recognition of well advanced disease is 
simple, but because of the insidious onset 
and variability of symptoms, the condition 
is often unrecognized until it is too late for 
effective treatment and complete relief. 
Delay in the institution of treatment is 
responsible for the great majority of incom- 
plete cures and recurrences. Gall-bladder 
disease is a condition of adult life, when 
restorative and compensatory tendencies 
are less pronounced than in the earlier 
years; and patients with advanced patho- 
logical changes can in no way be so handled 
as to correct the damage already done to 
stomach, liver, pancreas or heart function. 
As long as an infected gall bladder exists 
in the body, even when producing no 
symptoms, it remains a threat to the 
health and even to the life of the individual. 
Improvement in end-results will occur only 
when treatment is instituted in the earlier 
stages, before permanent pathological and 
functional changes have occurred in the 
liver and associated organs. 

Chronic cholecystitis may result from an 
acute attack or may appear gradually. 
Rarely is the gall-bladder infection an 


entirely primary one. Infections in the 
teeth, bony sinuses, alimentary and urinary 
tracts may result in metastatic involve- 
ment of the gall bladder, and this second- 
ary lesion may remain active long after the 
original focus has disappeared or has been 
eradicated. The secondary gall-bladder 
infection may in turn serve as a base for 
further lymphatic or hematogenous exten- 
sion to other organs, so that at times the 
gall-bladder focus may be only a link in a 
chain of processes originated and con- 
tinued in other parts of the body. 


CAUSES OF INFECTION 


It is unlikely that infection often occurs 
from the bile contents, as cultures of the 
gall-bladder wall produce organisms much 
more frequently than do cultures of the 
bile itself. This indicates that a direct 
upstream transmission of infection from 
the duodenum through the medium of 
infected duct and gall-bladder bile is 
unlikely to occur. Should such a route be 
followed, it is more reasonable to suppose 
that infection ascends through the periodo- 
chal lymphatics to the liver and thence 
to the gall-bladder wall. 

Invasion is commonly secondary to a 
deposit of organisms in the portal circula- 
tion of the liver, with resultant liver infec- 
tion and direct extension through the 
rich lymphatic network which begins in 
the liver, fills the area of attachment of the 
gall bladder to the liver and continues 
beneath the serosa of the gall-bladder wall, 
providing a means of direct bacterial 
spread. 

Infection may be borne directly by a sep- 
tic embolus or metastasis from a distant 
area of infection, or may spread directly 
from a contivuous organ. 
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The most common infecting organism 
is Bacillus coli. Staphylococci, various 
strains of streptococci and typhoid bacilli 
are occasionally found and a large propor- 
tion of cultures of both gall-bladder wall 
and contents are sterile, even when the 
organ is definitely diseased and function- 
less. This indicates death or attenuation of 
the organisms after tissue damage has 
been produced. Typhoid bacilli are found 
much less frequently with uncomplicated 
cholecystitis than with stone formation, 
and it is notable that with the great 
decrease in the incidence of typhoid in 
recent years there has been no correspond- 
ing decrease in either cholecystitis or 
cholelithiasis. 

It is possible that factors other than 
bacterial infection enter into the produc- 
tion of cholecystitis, chief of which is an 
increase in the cholesterol content of the 
blood, probably resulting from a change in 
the blood metabolism, with corresponding 
changes in the chemical composition of the 
blood. Hypercholesterolemia is present 
most commonly in association with choles- 
terin stones, strawberry gall bladder, 
arteriosclerosis, and during the latter 
months of pregnancy. Routine exploration 
of the biliary tract during abdominal 
operations in women reveals the presence 
of gallstones in about 8 per cent of cases. 
This may explain the occurrence of gall- 
stones in middle-aged women as a result 
of the repeated hypercholesterolemia of 
pregnancy. Mann has demonstrated that 
by the introduction of Dakin’s solution 
intravenously a non-bacterial cholecystitis 
can be uniformly produced. 

Gallstones, even of the silent variety, 
are always accompanied or preceded by 
some degree of cholecystitis, and failure 
in diagnosis may be due to lack of com- 
plaint by the patient or to lack of care in 
obtaining a detailed history. 

Cholecystitis is more common in females, 
although the preponderance is not so 
marked as in gallstones. It is rarely seen 
before the age of twenty, and thereafter 
may occur at any age. Of interest is a 
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case seen at autopsy where a cholecystitis 
with many stones was found in a child of 
eight. It is perhaps more common in 
youth than has been thought, but remains 
unsuspected because spontaneous and com- 
plete recovery so often follows. 


SYMPTOMS 


The picture during exacerbations of 
acute cholecystitis and in cases associated 
with gallstones is characteristic, but exact 
diagnosis in chronic cases is rendered 
difficult by a lack of uniformity of clinical 
symptoms. Such variation is due largely 
to the presence of concurrent pathological 
tissue changes in other organs, with cor- 
responding commingling of functional 
changes and symptoms. 

Stones are found in about one-half of 
all cases of gall-bladder disease; in those 
without stones the symptoms are milder 
and less typical. Chronic cholecystitis 
without symptoms referable to the gall 
bladder does exist as a definite pathological 
entity and produces other symptoms which 
are relieved by removal of the gall bladder. 
These symptoms are referable to the diges- 
tive tract, often closely simulating those 
of gastric or duodenal ulcer, and only 
during acute attacks are such manifesta- 
tions present as may render possible a 
correct diagnosis from the history alone. 

Chief among the complaints are a sense 
of fullness, tightness or oppression in the 
epigastrium, appearing shortly after meals 
and accompanied by belching, or less 
frequently by vomiting, either of which 
produces some relief. Acids, fats and fried 
foods particularly provoke attacks of 
indigestion, and frequent small feedings 
or the use of alkalis gives no especial 
relief. As a rule, food causes more persistent 
distress but less actual pain than does 
food taken in the presence of gastric 
or duodenal ulcer, and this distress 
appears with no such regularity after 
meals as it does in the latter condition. 
In about one-half of the cases, achylia 
or hypochlohydria is found, but the admin- 
istration of hydrochloric acid by mouth 
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is of little aid. In many instances this 
decrease in acidity results from admixture 
of regurgitated bile and stomach contents. 
Constipation may or may not be present, 
and whereas the skin is often sallow, jaun- 
dice is infrequent. Recurrent and persist- 
ent attacks of hiccough due to irritation 
of the phrenic nerve may be the sole indi- 
cation of trouble. 

Two types of acute attack occur. In the 
first, the outstanding sy mptom is pain of 
an acute stabbing type, originating in the 
right upper quadrant or epigastrium, and 
radiating along the course of the phrenic 
nerve to the right costal margin, directly 
through to the scapula or to the right 
shoulder. Pain is referred to the left 
costal margin in a surprising number of 
mildly acute attacks. In uncomplicated 
cases no such overwhelming pain is found 
as is seen in acute gallstone colic, and 
muscular rigidity is absent. 

In the second type of acute attack, the 
distinguishing features are faintness, pal- 
lor, nausea, a sense of great prostration 
and fear of impending death. Relief 
follows a period of noisy belching or, less 
often, of vomiting. It is notable that the 
vomiting of a primary stomach disease 
ceases when the stomach is emptied, where- 
as the patient with gall-bladder disease 
continues to vomit bile-stained material 
regurgitated from the duodenum as a 
result of persistent waves of reversed 
peristalsis. Constipation seems to be a 
definite factor in precipitating this kind 
of attack. 

In both types, the temperature remains 
normal or subnormal and in only excep- 
tional instances is a slight fever present. 
The pulse rate is uniformly slow. As a 
point in the differential diagnosis between 
acute appendicitis and acute exacerbation 
of chronic cholecystitis, the pulse rate is of 
great value, for in the former it is rather 
consistently elevated above go, regardless 
of the temperature, and in the latter it 
is perceptibly slower than normal. 

After the subsidence of an acute attack, 
soreness and tenderness without cor- 
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responding muscle spasm are found in the 
region overlying the gall bladder. This 
may be the only time during the entire 
course of the disease when any local 
signs can be made out. Acute attacks are 
not so pronounced in cases of chronic 
cholecystitis with marked infiltration and 
inflammation of the gall-bladder wall 
alone as they are in cases with gallstones 
and little evidence of infection. 

Clinical diagnosis can be made with 
relative precision from the history alone 
in cases in which a history of repeated 
acute attacks can be elicited. However, 
despite careful and detailed observation a 
certain number of patients subjected to 
operative procedure show no pathological 
evidence of disease. By the addition of 
certain laboratory and_ roentgen-ray 
methods light has been shed on the obscure 
and doubtful cases that make up this 
group, and great aid has been given to the 
surgical management of the more serious 
operative risks. 

Foremost of the laboratory tests that 
help in the handling of appropriate cases 
is the phenoltetrachlorphthalein test of 
Rosenthal, by means of which the function 
of the liver parenchyma may be estimated. 
Because of the constant association of 
hepatitis with cholecystitis, evidence of 
disturbance of liver function is of impor- 
tance in these cases. The degree of dye 
retention in the blood gives a definite 
indication of the disturbance in liver func- 
tion, a retention as high as 8 per cent 
after fifteen minutes being considered 
normal. 

With jaundice or suspected jaundice 
due to bile-duct obstruction, the Van den 
Bergh test is of value in determining the 
presence and exact extent of the jaundice. 
Particularly is this procedure a help in 
determining the proper time for removal 
of common duct drains in cases of obstruc- 
tive jaundice when uncertainty exists as 
to whether the jaundice is stationary or 
receding. It is of no value in cases of 
cholecystitis without jaundice. 
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ROENTGEN-RAY DIAGNOSIS 


Two methods of roentgen-ray visualiza- 
tion are available. In the older direct 
method most exacting technique and skill- 
ful interpretation yielded positive evidence 
in only one-half or less of the cases associ- 
ated with bilirubin-containing stones and 
in a smaller percentage of cases without 
stone, while pure cholesterin stones were 
rarely visualized. 

Since the introduction of the Graham 
method of visualization, great advances 
have been made in diagnosis. A consider- 
able personal experience with the intra- 
venous method shows over go per cent of 
correct diagnoses as related to clinical 
findings at operation and_ pathological 
examination of the removed tissue. A 
study of patients visualized before and 
after operation indicates that cholecysto- 
graphy by the intravenous method may be 
safely employed with satisfactory results 
in a properly equipped office in competent 
hands, and that hospitalization is not 
necessarily required to successfully and 
comfortably carry out the procedure. 
Reactions are rare when patients are 
properly prepared and a careful intraven- 
ous technique is followed. 

A smooth and uniform shadow of dis- 
tinct outline appearing and disappearing 
in normal time should be considered to 
indicate a negative test or normally func- 
tioning gall bladder. In only a few instances 
have such negative visualization patients 
come to operation and in all of these the 
appearance of the biliary tract was normal. 

Actual visualization of opaque gall- 
stones is indicated by the appearance of a 
definite negative shadow or filling defect, 
and the presence of non-opaque stones by a 
persistent mottled area of shadow. In 
certain instances gallstones may be visu- 
alized in a gall bladder that is functioning 
normally. Sooner or later it is probable 
that inflammatory changes will occur with 
corresponding variation in function. 

Deformities in shadow margins pro- 
ducing an irregular outline indicate peri- 
cholecystic adhesions which in chronic 
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inflammation of the gall bladder with 
adhesions to the stomach or duodenum 
are apt to be rough and irregular, whereas 
with omental adhesions the variations are 
smooth and clean cut. Variations in the 
intensity and time of appearance and 
disappearance of the shadow indicate 
disturbances of function of the biliary 
mechanism. Complete absence of a shadow 
is always pathological and points to definite 
chronic cholecystitis, bile-duct obstruc- 
tion, the presence of gallstones or hepa- 
titis of some degree. Faintness of the 
shadow occurs with failure of the proper 
concentrating function of the gall-bladder 
wall and is especially suggestive when 
associated with persistence of the shadow 
beyond the normal emptying time. 

Delay in the appearance of a normal- 
sized shadow directs attention especially to 
the probability of an accompanying hepa- 
titis or disturbance of the hepatic or cystic 
ducts, whereas delay in emptying time, 
indicated by persistence of a shadow of 
normal size and density beyond the normal 
time of subsidence and disappearance 
means definite gall-bladder infection or 
cystic or common duct obstruction. 

In all cases the intravenous method has 
been employed and I have no personal data 
on the oral method. 

It is often advisable to combine with 
visualization procedures a routine gastro- 
intestinal roentgenographic and _ fluoro- 
scopic examination. This combined method 
yields further information as to the status 
of the gall bladder, particularly as to the 
presence of deforming adhesions and of 
spastic changes in the stomach and duo- 
denum not due to ulceration. 


PATHOLOGICAL CHANGES 


The nature and extent of tissue changes 
in the gall bladder depends largely on the 
presence or absence of gallstones. Stone 
formation results from precipitation of 
cholesterol often accompanied by a surface 
deposit of lime, and may be due to the 
presence of irritation, foreign material, 
bacteria, mucus or cellular detritus, or to 
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increased concentration of cholesterol in 
the blood. This constituent may be 
increased because of physiological body 
activities or of disturbed processes of 
metabolism which, with stasis of bile and 
consequent excessive absorption of water, 
result in a condition favorable to precipi- 
tation of stone. 

In non-calculous cholecystitis, the patho- 
logical changes are found in the gall- 
bladder wall, bile ducts, and in anatomi- 
cally adjacent or functionally related 
organs. Thus hepatitis, which may be the 
primary source rather than the result of a 
secondarily infected gall bladder, is found 
in 60 per cent of all cases, pancreatitis of 
some degree in 15 per cent, and adhesions 
to adjacent viscera in many others. 

It is not always easy to recognize chole- 
cystitis at operation; and it must be borne 
in mind that inflammation may subside, 
leaving an organ to all appearances normal 
but still harboring products of infection. 
This is the type of case in which pre- 
operative functional tests as determined 
by roentgen-ray visualization are of inesti- 
mable help. 

Catarrhal inflammation produces edema 
and thickening of the wall and conditions 
may vary from a simple edema, not 
detectable on gross examination of the 
unopened gall bladder, to the thickened, 
shrunken, sclerotic organ densely embed- 
ded in adhesions that is found in cases of 
long-standing infection. Any or all of the 
coats may be involved and histological 
repair and symptomatic recovery do not 
necessarily progress hand in hand, since 
permanent anatomical change may persist 
during intervals of apparent clinical 
improvement. Adhesions about the infected 
area are common and may involve duo- 
denum, omentum, pylorus, colon or abdom- 
inal wall; they may by traction or scar 
contraction cause symptoms referable to 
the gastrointestinal tract, covering up 
entirely the picture of cholecystitis. 

Recognition of disease in a gall bladder 
that is not obviously involved requires 
thorough and accessible exposure, permit- 
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ting direct inspection and palpation with 
an opportunity for exploratory incision 
into the cavity of the gall bladder in certain 
instances. The color of the serous surface, 
thickness of the mucosa, serous surface 
striations and character of the bile all aid 
in arriving at a conclusion. 

The normal gall bladder is soft and 
supple, blue in color, and has a highly 
polished surface. It can be readily emptied 
by moderate pressure and on transillumi- 
nation shows a dull translucency. After 
fasting or immediately after a meal rich 
in fats it becomes tense and distended and 
can be emptied only by the use of consider- 
ably increased pressure. Such a gall blad- 
der is normal and in the absence of other 
findings cannot be accepted as evidence 
of disease. 

Outstanding among the typical findings 
at operation are a change from the normal 
blue color, surface dullness and loss of 
sheen, and palpable thickening of the wall 
due either to edema or to fibrous tissue 
formation. 

In mild cases the fibrous change is 
antedated by a visible increase in the 
deposit of subserous fat, producing a 
uniformly lighter color or light streaks 
along the course of the blood vessels. In the 
strawberry type of gall bladder, there 
may be visible through the unopened wall 
characteristic fine white striations. The 
mucosa is covered with small elevated 
yellow specks, which, against the con- 
trasting reddened background, produce a 
resemblance to the surface of a strawberry. 
Direct inspection of the opened gall 
bladder in other types of infection may 
show the mucosa to be edematous and 
swollen, red or purplish in color, and very 
friable, and conditions may vary from this 
extreme state to an apparently normal 
mucosa. The remaining coats of the wall 
may be dilated and thinned or contracted, 
scarred and thickened. 

Enlargement of the lymph nodes along 
the common duct, particularly the sentinel 
cystic gland at the junction of the cystic 
and common ducts, is » ‘gnificant finding. 
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When this gland is enlarged, hard and 
possesses some mobility, it may on casual 
examination be mistaken for a calculus. 
Cystic and common duct involvement 
occurs rarely but in the presence of stones 
or as a result of scar contraction from 
adhesions. 

Hard, nodular enlargement of the head 
of the pancreas may be due to lymphatic 
or direct extension resulting in pancrea- 
titis. Not every case of pancreatitis is 
serious or fatal, but every one carries a 
constant threat of disaster, and the known 
association of cholecystitis and pancreatitis 
is a definite reason why the former should 
receive early and adequate treatment. 

In the presence of adhesions to the 
pylorus or duodenum it is necessary to 
determine whether the primary focus is in 
the gall bladder or the gastrointestinal tract. 
In the latter an ulcer, particularly of the 
primary penetrating variety, may cause 
infection and adhesion to the adjacent 
non-infected gall bladder, and as scarring 
increases it becomes progressively difficult 
to locate the original source of infection. 

Closure of the foramen of Winslow sec- 
ondary to cholecystitis has been reported, 
but occurs so infrequently that it is not to 
be considered a characteristic finding at 
any stage of the disease. 

Aspirated bile may appear macroscopic- 
ally normal and in most instances is sterile, 
but recovery of thick, stringy or tarry bile 
is indicative of infection. 


CONCURRENT DISEASES 


Concurrent disease attributable to gall- 
bladder infection is of frequent occurrence, 
and emphasizes the need for early eradica- 
tion of such a focus. Certain forms 
of cardiac disease, particularly those of 
early maturity, are relieved by treatment 
of coincident cholecystitis or cholelithiasis, 
and the presence of such heart lesions adds 
little to the operative or anesthetic risk. 
Perhaps more commonly present but less 
frequently stressed are the myocardial 
heart}lesions of older patients, the symp- 
toms of which may at times entirely 
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obscure the underlying gall-bladder condi- 
tion. In contradistinction to the heart 
lesions of youth, these cases carry a defi- 
nitely increased risk at operation, and most 
careful attention must be given to pre- 
operative preparation, choice of anesthetic 
and rapid technique. In this instance, 
removal of the infecting organ may produce 
little change in the cardiac function, as 
irreparable damage to heart muscle has 
already taken place. 

Coexistence of cholecystitis and appendi- 
citis is of sufficiently frequent occurrence 
to warrant routine examination of either 
in the presence of chronic inflammation of 
the other organ, the connecting link being 
the lymphatics and chain of glands about 
the portal vein. 


MEDICAL TREATMENT 


Conservation treatment demands all 
possible conservation of tissue, but requires 
early recognition of the infectious process 
and realization of the danger attendant on 
its continued presence. It is probable that 
certain cases of cholecystitis may undergo 
complete resolution and cure. This is 
no reason, however, why established infec- 
tious tissue producing local disturbance and 
threatening serious complications should 
be permitted to continue in the hope of 
spontaneous recovery. Timely removal 
of the gall bladder forestalls extensions 
of infection and permits restoration of 
normal function, whereas delay may permit 
progressive changes resulting in perma- 
nent and irreparable injury. After a time, 
no medical or surgical procedure can repair 
the damage. 

Medical treatment aims at the restora- 
tion of physiological function of the biliary 
tract. Several methods are employed and 
the very multiplicity of remedies suggests 
the ineffectiveness of any particular one. 
Diet and medication, aiming to promote 
more active emptying of the gall bladder, 
perhaps aided by mechanical biliary-tract 
drainage by the method of Meltzer and 
Lyon, and various efforts at actual disin- 
fection of the bile tract, have been 
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employed. Two sources of error confuse 
the record of results by these methods: 
first, the possibility of error in diagnosis 
due either to casual examination or to 
simulation of cholecystitis by gastric or 
duodenal disease; and_ second, the 
undoubted tendency to spontaneous 
recovery after the removal of a distant 
primary source of infection in some of the 
milder cases. 

Undoubtedly many patients are 
improved or cured while under dietetic 
or medicinal management alone, and occa- 
sional spectacular improvement follows 
the use of duodenal biliary drainage. On 
the basis of the discovery of the prompt 
and complete emptying of the gall bladder 
after a meal of cream and yolk of egg, as 
described by Boyden, attempts have been 
made to utilize this action by frequent 
feedings of meals rich in these substances, 
Cumulative experience teaches that what- 
ever may be the action on the gall bladder, 
patients with cholecystitis react poorly 
to high fat diets. Similarly, the use of 
repeated doses of magnesium sulphate or 
sodium phosphate for the same purpose 
may result in rapid improvement at first, 
but it produces no sustained effect, other 
than that which might occur after the 
use of any laxative. Oleic acid in 10 per 
cent solution introduced directly into the 
duodenum causes rapid emptying of the 
gall bladder, but used by mouth it is too 
irritating to be of value. 

In instances of actual bile infection or 
catarrhal infection of the mucosa or 
superficial layers, repeated emptying of 
the tract, insuring adequate drainage into 
the intestine, should be of value; and 
practically it is found that in the two 
extremes of catarrhal inflammation of the 
biliary passages and in empyema of the 
gall bladder, the best clinical results seem 
to occur by the use of the Meltzer-Lyon 
method of therapeutic drainage. In one 
instance of empyema a teacup of thick 
creamy pus was obtained through a 
duodenal tube after the instillation of 
magnesium sulphate solution, and _ this 
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was followed by complete return of func- 
tion as determined by roentgen-ray visu- 
alization. It is difficult to understand, 
however, how such a method can cure an 
infection of the deep layers of tissue; and 
when stones are present, as in one-half 
the cases, it is of no avail. 


SURGICAL TREATMENT 


Surgical intervention is indicated by the 
presence of -persistent cholecystitis 
unrelieved by the removal of distant foci 
of infection. Before such treatment is 
instituted it is necessary to consider the 
general physical condition of the patient 
as regards the more commonly involved 
organs, especially the heart. In the event 
of considerable myocardial involvement, 
local anesthesia and a procedure of the 
simplest effective type may be necessary 
for safety. 

Regardless of the kind of operation 
involved, it is found that a certain number 
of cases show! continued and perhaps 
undiminished symptoms. Many of these 
are due to procrastination until such time 
as permanent organic and functional 
changes have occurred in neighboring 
organs, so that removal of the original 
focus in the gall bladder fails to result in 
cure. In other instances it is noted that 
continuation of symptoms occurred in 
patients whose original complaint was of 
indefinite dyspepsia and in whom no 
clean-cut clinical manifestations were pres- 
ent. With increased accuracy in diagnosis 
better results will obtain from operative 
treatment. 

Cholecystectomy is the operation of 
choice in cholecystitis when it is not compli- 
cated by deep jaundice or other evidence 
of common-duct obstruction, or pancreatic 
disease, or when the condition of the 
patient is such that the more prolonged 
operation of cholecystectomy would not 
unduly add to the danger. With these 
exceptions it may be said that there is 
little more risk to cholecystectomy than 
to simple drainage, in experienced hands. 
Adequate exposure is essential. The 
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rule of thumb, as in all abdominal inci- 
sions, should be to make the incision in the 
proper plane and long enough to produce 
the required exposure, and no longer. 
Heeling out of the incision or undercutting 
at the ends to obtain length without 
extra scar Is In this case inadvisable, as it 
renders closure difficult and _ insecure. 
Rather reverse the process and make the 
skin incision one-half to one inch longer 
than the fascial incision. 

The position of the patient on the operat- 
ing table helps materially in obtaining 
easy access to the region of the gall bladder. 
If the head of the table is elevated about 
30° and a narrow lift or sandbag applied 
under the costal angle, it will be found that 
the liver is automatically rotated upward, 
so that in most cases the gall bladder 
presents directly on opening the peri- 
toneum. A similar and perhaps more favor- 
able effect may be obtained by angulating 
a similarly inclined table and omitting 
the lift. Many operating tables will not, 
however, permit of this maneuver. 

For the purpose of inspection and 
exploration the simplest and most effective 
incision is a right rectus incision extending 
somewhat obliquely outward from a point 
2 in. lateral to the ensiform. Through such 
an incision the area can be inspected and 
palpated and in most instances this is all 
that is needed, as the automatic retraction 
of the liver renders easy the exposure of 
the fixed portion of the neck of the gall 
bladder and the junction of the cystic 
and common ducts. If further room is 
needed the upper end of the incision can 
be extended transversely across the medial 
half of the rectus and the lower end can 
be extended across the lateral half of the 
rectus, as recommended by Bevan. The 
‘suspensory ligament of the liver may be 
divided between clamps. 

Surgical pathological diagnosis at opera- 
tion is based on inspection, palpation and 
aspiration, reinforced by transillumination 
and sometimes by incision into the gall- 
bladder wall. The entire tract is exposed 
‘to view by retracting the duodenum and 
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stomach medially and the colon downward 
with gauze strips. The fundus is readily 
visible and palpable, and adhesions, sub- 
peritoneal fat deposits and calculi in the 
gall bladder are readily made out. By 
inserting one or two fingers in the foramen 
of Winslow, the cystic and part of the 
common duct may be felt between thumb 
and fingers and the head of the pancreas 
may be palpated. If difficulty is en- 
countered in differentiating an enlarged 
and hardened cystic lymph gland from a 
stone in the cystic or common duct, a 
curved transilluminator inserted into the 
foramen of Winslow with the tip held 
close to the free edges of the gastrohepatic 
omentum, will show clearly the outlines 
of the ducts and the shadow of any stone 
of perceptible size, whereas an enlarged 
gland will transmit light without inter- 
ference. Such visualization of the cystic 
duct renders more simple the first step 
of the operation, dissection of the cystic 
duct from between the layers of the 
omentum throughout its entire extent, 
from its origin at the gall bladder to its 
junction with the common duct. Because 
of an anomaly in structure, the cystic 
duct may lie in unusual relation to the 
common duct and casual ligation may 
result in damage to the latter. This may 
be avoided by noting that on the surface 
of the common duct is a small spiral artery 
extending throughout its length, and that 
this is not found on the cystic duct. By 
using the transilluminator for direct illu- 
mination this vessel is readily visible. The 
cystic duct must be isolated and identified 
in continuity from its origin at the gall 
bladder. By careful transillumination and 
direct illumination anomalies in location 
of the cystic artery may be made out, and 
the cystic artery may be ligated with or 
separately from the cystic duct. A curved 
hemostat is applied lengthwise to the gall 
bladder, parallel to its attachment to the 
liver, and the incision is begun at the 
lateral side of the lower end of the gall 
bladder. By sharp and blunt dissection 
the entire cystic duct, the lower end of the 
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gall bladder and the cystic artery are 
exposed almost bloodlessly. An incision 
is then made through the peritoneal 
covering, parallel to and 3g in. from 
its attachment to the liver, extending 
proximally to join the previous incision, 
thus exposing the pedicle. The cystic 
artery is now doubly ligated, the duct 
being held by forceps. With a semi-sharp 
spatula knife the gall bladder is dissected 
from its bed, beginning above and extend- 
ing rapidly downward until the gall bladder 
hangs freely suspended by its duct. The 
duct is now clamped and divided and the 
remaining stump is cauterized. The proxi- 
mal clamp is removed and the common 
duct is gently probed. Retrograde probing 
of the hepatic duct, except with the utmost 
gentleness, is inadvisable because of the 
danger of impaction of stone in the hepatic 
duct. 

This method is clean and bloodless and 
permits removal without undue exposure 
of the divided stump, or danger of contact 
infection during prolonged manipulation. 
The dissected peritoneal flaps are closed 
with a continuous catgut suture leaving a 
smooth peritonealized surface. With rare ex- 
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ceptions, temporary drainage is instituted 
through a small stab wound in the loin, the 
original incision being closed tight in layers. 

In some instances the clinical appear- 
ance of the gall bladder at operation fails 
to confirm the preoperative diagnosis. 
In such a case it is advisable to check 
carefully the visible evidences of infection: 
enlarged cystic lymph glands, radial fibrous 
striations on the adjacent liver surface, 
and aspiration of the gall-bladder contents; 
and if doubt still persists, a v-shaped 
portion of the gall-bladder wall may be 
removed from the apex of the fundus to 
permit direct inspection. It is necessary 
to remove a portion sufficiently extensive 
to permit the introduction of a small lamp 
directly into the cavity of the gall bladder, 
so that the entire mucosa is visible. 

We may say in general that in cases 
where the visible pathological changes are 
slight or unrecognizable at operation, but 
the clinical picture was definite, chole- 
cystectomy may be undertaken with confi- 
dence of a satisfactory result. With similar 
findings, but with symptoms only of vague 
gastric distress, relief following cholecystec- 
tomy may rarely be expected. 


CORONARY THROMBOSIS VS. BILIARY COLIC 


Coronary thrombosis is easily confused with 
biliary colic. Coronary thrombosis occurs more 
frequently in men than women and is not com- 
plicated by jaundice. A careful history often 
shows that the patient, in the past, is known to 
have had hypertension and has complained of 
moderate dyspnea on exertion for some time, 
or of more or less transitory attacks of pain 
referred to the precordium or to one or both 
arms, developing after exertion or sudden 
emotion and passing off immediately with rest. 
Biliary colic is more common in women, usually 


gives an antecedent history of chronic indiges- 
tion with especial difficulty in digesting fatty 
or greasy foods and such foods as raw apples 
or onions. There may have been a previous 
typhoid infection or repeated pregnancies. The 
onset of the colic is violent, and pain in the 
epigastrium, rather than a sense of oppression, 
is the chief symptom. The pain may be referred 
to the region of the right shoulder blade, the 
back, mid-epigastrium, chest or even left upper 
quadrant. Transitory jaundice is frequent.— 
REGINALD Fitz in Boston M. ev S. J. 


CHOLECYSTECTOMY WITH CYSTIC 
DUCT DRAINAGE AS A ROUTINE 
PROCEDURE 


WittraM O. SwEEK, M.D., F.A.C.S., AND THOMAS W. WoopMAN, B.S., M.D. 


PHOENIX, ARIZONA 


HE controversy raging for so many 

years between cholecystectomists and 

cholecystotomists seems to have died 
down with the conclusion by the majority 
of surgeons that cholecystectomy is the 
method of choice. This conclusion has led 
to a great increase in the number of opera- 
tions performed, with resulting statistics 
showing 67 per cent increase in mortality 
in gall-bladder surgery. 

When we consider that cholecystectomy 
has a lower mortality than cholecysto- 
tomy, and that these deaths are not alto- 
gether due to incompetent surgery, we 
must pause and take stock of our method of 
procedure at the operating table. 

Judd and Mann! have shown that 
removal of the gall bladder in animals is 
always followed by dilatation of the com- 
mon and the hepatic ducts and that this 
dilatation occurs immediately after the 
operation. The surgeon who has performed 
a large number of cholecystectomies knows 
that the majority of such operations are 
followed by severe pain in the upper abdo- 
men referred to the right shoulder, resem- 
bling gallstone colic or common duct pain. 
This pain occasionally lasts only a few min- 
utes but sometimes persists and requires 
narcotics. Occasionally it will change 
gradually in character to the typical pain 
of bile peritonitis: the ligature has slipped, 
and cut through the duct; the duct has 
been ligated in torsion; an ulcerating proc- 
ess along the diseased bile tracts has 
failed to stand the strain; and the patient 
pays the supreme penalty for the surgeon’s 
failure to institute drainage direct into 
the bile tract proper. 

Ligation of the cystic duct with a cigar- 


ette drain placed in its vicinity is incorrect 
and imperfect and thoroughly unreliable 
drainage. When the bile ducts begin to 
dilate after removal of the gall bladder 
it takes some days before the sphincter of 
Oddie relaxes. The necessity for continuous 
bile flow is obvious. Back pressure of bile 
equal to 120 mm. of water will stop the liver 
function and result in disaster. Rupture of 
the gall bladder rarely occurs and only in 
those cases where the cystic duct is blocked. 
Blocking of the common duct never causes 
rupture of the gall bladder. The presence 
of infection in the lymphatics surrounding 
the gall bladder and bile ducts, and 
traversing the liver, is another factor 
that must be brought into consideration 
in devising a rational procedure for 
cholecystectomy. 

With these factors in mind we began 
making a study of how this could best be 
accomplished, and concluded that the 
method described here is the best in our 
hands. 

The gall bladder is exposed through the 
operator’s incision of choice. We prefer the 
transverse incision but occasionally use 
the incision placed close to the midline. 
The fundus of the gall bladder is then 
caught in a sponge forceps. Slight traction 
is exerted, which will cause the patient to 
contract the diaphragm, thus forcing the 
liver and gall bladder downward. The gall 
bladder presents into the wound in the 
majority of cases without any excessive 
traction. About 45 c.c. of 0.75 per cent novo- 
caine are then injected between the gall 
bladder and liver and along the common 
duct. If more than ordinary tension has 
to be exerted, a splanchnic block on the 
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right side is then made by injecting 60 c.c. 
just to the right of the second lumbar 
vertebra into the retroperitoneal space. 
The peritoneal covering of the gall bladder 
is opened at a point 1.5 c.c. from the 
margin of the liver. Curved scissors are 
placed beneath the peritoneum and the 
peritoneal covering is stripped from the 
gall bladder following a line corresponding 
to the transverse circumference of the gall 
bladder at this point (Fig. 1). The stripping 
of the peritoneum from the gall bladder is 


Fic. 


continued down to the cystic duct. The 
peritoneal coat is grasped at three or four 
points and all traction required is put on 
this tissue. The dissection is continued 
downward, separating the peritoneum from 
the cystic and common ducts and occasion- 
ally ligating a small vessel. This is very 
easily accomplished and no vessels of any 
size are damaged. A right-angle clamp is 
placed about one inch from the common 
duct. The cystic duct is grasped on either 
side so that the lumen will not be occluded 
and the duct is cut off proximal to the 
clamp, the clamp being left on the gall 
bladder. The cystic duct is open and if 
there is no stricture a few drops of bile 
will flow back into the peritoneal pouch. 
If stones are present, the common duct can 
be opened by splitting down the cystic, 
but this is seldom required. Most of these 
stones, even though they be in the common 
duct, can be scooped out or milked back- 
ward through the cystic duct. Care should 
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be used not to handle stones roughly, for 
traumatization of the common duct will 
frequently result in stricture. Local anes- 
thesia is a great factor in protecting the 
patient. The rough technician cannot 
work under local anesthesia. If much 
handling is going to be required it is better 
to open the duct and take out the stones. 
The transduodenal route is permissible, 
but not advisable. Speed is not a factor. 
The surgeon with limited time should not 
do gall-bladder work. Speed and general 
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anesthetics are probably contributing con- 
siderably to the 67 per cent increase in 
mortality. 

A No. 20 F. catheter with the tip cut off 
is placed in the cystic duct. This is pushed 
down to within a centimeter of the common 
duct and ligated in position, with the first 
ligature placed near the common duct 
(Fig. 2). A second ligature is placed about 
34 in. above the first ligature. The perito- 
neal coat that has been acting as a sack in 
which the operation is performed, thus 
protecting the peritoneal cavity from soil- 
ing, is now gathered in a purse-string and ° 
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the third ligature is tied firmly around the 
catheter. The abdomen is closed without 
further drainage, care being exercised that 
the catheter is pushed well down so that 
any movement, vomiting, coughing, or 
tossing in bed will not put a strain on the 
delicate structures of the liver. The catheter 
is not clamped. Any bile that accumulates 
is allowed to flow out, and this is usually 
flowing freely at the end of the operation. 
If a clamp is placed on the catheter the 
patient will complain of severe pain referred 
to the right shoulder and the object for 
which the operation was performed will be 
defeated, namely, the providing of an 
outlet for bile until the sphincter of Oddie 
is relaxed by the continuous flow of bile 
into the intestine. When this has been 
accomplished, usually within about four 
days, no more bile comes through the 
cathether, which ordinarily comes out 
spontaneously on the sixth day. The wound 
heals by first intention, and there is no 
further bile drainage. 

We have performed this operation on 44 
cases. We advocate it only in chronic 
cases. In this series of 44 cases, the average 
time spent in the hospital was eleven days. 
The average time of bile drainage was five 
days. No narcotic was used in any case 
after the first night. The postoperative 
course of these cases is far superior to those 
done in the ordinary manner. Further 
analysis of these cases shows that 43 have 
been completely relieved of symptoms and 
1 partially relieved. The catheter slipped 
out of the cystic duct in one case, on the 
second day, and bile drained for four days 
with no bad result. Ten patients vomited 
once after morphine, one case severely. 
In three cases of severe pain, including 
the postoperative vomiting case, there was 
no drainage of bile. The fact that no bile 
drainage occurred and that these three 
patients presented the average picture of 
cholecystectomy without cystic duct drain- 
age is a strong indication for this proce- 
dure. Forty-two of the 44 cases were done 
under local anesthesia. The two operations 
under general anesthesia were done at the 
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request of the patients, both of whom 
were extremely neurotic and poor subjects 
for local anesthesia. In the case in which 
the tube slipped out after twenty-four 
hours there were no disagreeable symptoms 
but bile continued to drain for three days 
thereafter. 

In many of these cases other operations 
were performed at the same time. Thirty 
had appendicectomies; 4, appendicectomy 
and bilateral salpingectomy; 1, appendi- 
cectomy, salpingectomy and perineorrha- 
phy, and in 1 case the gall bladder, appendix 
and tubes were removed and an umbilical 
hernia, cystocele and _ rectocele were 
repaired. In another case, appendicectomy 
and bilateral salpingectomy were done and 
a ventral and right inguinal hernia, cys- 
tocele and rectocele were repaired. Nine- 
teen had stones; 4 of them in the common 
and cystic ducts and 8 in the cystic duct 
alone. 

This operation should be done under 
local anesthesia, as the deep breathing and 
movement of the diaphragm under general 
anesthesia causes considerable difficulty, 
especially when the dissection has pro- 
gressed to the vicinity of the common duct. 

The advantages of the operation are 
numerous: (1) it removes the gall bladder; 
(2) it permits drainage; (3) it opens up the 
lymphatics surrounding the bile ducts, 
where most of the pathological process in 
gall-bladder disease originates, and pro- 
vides drainage for them; (4) it prevents 
dilatation of the common and _ hepatic 
ducts; (5) it permits drainage of bile 
so that the liver function is not inter- 
fered with by back pressure; (6) it elimi- 
nates the danger of death from “blowing off”’ 
or cutting through of a ligature, ulcera- 
tion, etc.; (7) it prevents death from bile 
leakage; (8) it shortens the operative stay 
in the hospital; (g) it gives a more comfort- 
able postoperative period; (10) no raw sur- 
faces are left to form adhesions; (11) it 
reduces to a minimum the operative 
accidents due to anatomical anomalies of 
the cystic artery, cystic, common, hepatic 
and pancreatic ducts; (12) it eliminates 
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the danger of injury to the portal vein such 
as has happened in a wild scramble to 
recover a cut cystic artery. In this opera- 
tion the cystic artery is not cut and not 
ligated. Occasionally, however, one of its 
branches is found large enough to require 
ligation. 

Ochsner? described a somewhat similar 
operation in 1906. None of the other 
methods of cystic duct drainage we have 
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employed on dogs has proven satisfactory 
in our hands, while this method has, so we 
have decided to use it as a routine on 
human cases. 
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“HIGH” AND “LOW” OPERATION FOR FEMORAL HERNIA 


That the removal of the sac is absolutely 
insufficient to cure a hernia was definitely 
shown by Professor Gask, who a few years ago 
treated 10 cases of femoral hernia by laparo- 
tomy with complete removal of the sac from 
within the peritoneal cavity. In 6 of these cases 
the hernia promptly recurred, and this method 
of treatment had to be abandoned . 

Keynes goes on to say that the so-called 
‘low operation”’ is also, in his opinion, unsatis- 
factory and should no longer be used. He states 
that in this operation a vertical incision is made 
in Scarpa’s triangle, which usually results in a 
very ugly scar. The hernial sac is then isolated 
and ligatured as it emerges from the saphenous 
opening. Finally, the inguinal ligament is 
sutured to Cooper’s ligament, or a purse-string 
suture is used in an attempt to close the crural 
canal. The complete removal of the sac by this 
means is almost impossible for anatomical 
reasons; neither can it be supposed that an 
approximation of two tense structures, such 
as the inguinal ligament and the pectineal 
fascia, or the ligament of Astley Cooper, can 
be permanently maintained. That many 
patients treated by this method have been 
cured cannot be denied, for often the aperture 
through which the sac emerges is narrow, and a 
film of scar tissue is efficient in closing it; but 
as a routine procedure Keynes believes it 
theoretically unsound, and the recurrences 
he has seen confirm this view in practice. 
Keynes admits that the inguinal operation is 
admittedly a more intricate procedure and 
demands accurate knowledge of the anat- 
omy. 

As a strong advocate of the so-called low 
operation for femoral hernia for many years, I 
must beg to differ strongly from Keynes’ opin- 


ion. The statement that “The complete 
removal of the sac by this operation is almost 
impossible for anatomical reasons” is entirely 
at variance with my own experience. The 
proper incision for this operation is not a ver- 
tical one, but is made directly over and parallel 
with Poupart’s ligament, and has _ been 
employed by me for thirty-five years. It 
practically always leaves but a fine linear scar 
which can scarcely be recognized even on 
closest inspection. If the sac is carefully dis- 
sected from the femoral ring and pulled down, 
as is possible in practically all cases, even 
should adherent omentum be present, it can 
be and should be tied off sufficiently high, so 
that when the stump is pushed into the abdom- 
inal cavity there is then no trace whatever of a 
pouching process left behind. Concerning the 
supposed inability to approximate the two 
tense structures, the inguinal ligament and the 
pectineal fascia, I would state that in actual 
practice these two structures can be brought 
together with a purse-string suture with very 
little tension. In proof of the fact that this 
union remains permanent, I will cite the end- 
results of cases treated by this method from 
1891 to 1906, during which period I performed 
117 operations for femoral hernia in 105 patients, 
with only 1 slight recurrence. . . . 

The advocates of the “high operation” up to 
the present time have never given as large a 
series of cases, carefully followed up for any 
such length of time, as our own, and until such 
a group of carefully traced cases over a long 
period of time is submitted, showing superior 
results to our own, we believe it wise to adhere 
to the old low operation, which is far simpler 
and much more easily performed.—W.s. B. 
Co.ey in Progressive Medicine. 


INTENSIVE METHODS OF APPLYING 
HEAT FOR RELIEF OF PAIN 


AND OTHER THERAPEUTIC EFFECTS* 


Joun Harvey KeEttoce, m.p. 


BATTLE CREEK, MICH. 


HE use of heat as a means of relieving 

pain is one of the oldest therapeutic 

measures. Even animals seem to be 
guided by instinct to resort to this simple 
physical agent when suffering pain. A dog 
suffering from earache puts his warm paw 
against his ear, a baby with earache places 
its hand to its ear and similarly, a person 
suffering with abdominal pain involun- 
tarily bends his body forward and draws his 
thighs upward. Primitive people of all 
countries from the Arctics to the South Sea 
Islands treat rheumatism by hot vapor or 
steam baths administered in various ingen- 
ious ways. The Finlander shuts himself 
in a small room and creates steam by pour- 
ing water on hot stones. The Maoris of 
New Zealand heat stones in a pit and cover 
them with palm leaves on which the 
patient lies down, and a mat is covered 
over all. 

Just how heat relieves pain is perhaps 
not fully understood. It probably acts in 
several ways, sometimes by diverting blood 
from congested parts through the produc- 
tion of a collateral hyperemia, and some- 
times, perhaps, by accelerating blood move- 
ment and so relieving a vascular stasis. 
But almost magical effects in relieving pain 
are often produced by hot applications 
under conditions in which neither of these 
explanations seems adequate to account 
for the results obtained. In some way 
not clearly explicable heat lessens nerve 
sensibility and abolishes pain. It has been 
suggested that this thermic effect is the 
result of inhibition acting through the 
temperature nerves of the skin. 

Whatever may be the explanation, we 
know that heat, properly applied, kills 


pain. This remarkable quality seems to be 
one of the specific properties of heat which 
it always possesses, no matter what its 
origin. Heat waves of all lengths produce 
pain-relieving effects, but the luminous 
heat waves and the shorter infra-red rays 
found in the upper region of the infra-red 
section of the spectrum appear to be the 
most effective, doubtless because of their 
greater penetrative power. 

It is not my intention to describe appara- 
tus here, but I think it worth while to call 
attention to the fact that special apparatus 
for the application of infra-red rays is not 
needed, for the reason that these rays are 
always present in abundant quantity. 
Long infra-red rays are available in any 
quantity desired through such commonly 
employed means of making heat applica- 
tions as the fomentation, the hot poultice, 
hot water bag, hot sand bags, heated stones 
or bricks, etc., and the shorter and more 
penetrating infra-red and luminous heat 
rays are always present in the radiation 
from arc and incandescent lamps of every 
sort. Even the glowing coals of an open 
fireplace are a most effective source of heat 
rays of the very highest therapeutic value. 

The one point which it is the purpose of 
this paper to impress is the fact that for 
efficient and definite effects, a certain and 
rather high degree of intensity is required. 

The specific effect of heat upon nerve 
sensibility is shown in its effect upon the 
tactile sense. Beginning with 113°F., tactile 
sensibility is steadily diminished as the 
temperature rises, until at 130°F. it disap- 
pears entirely; the application at this 
point becomes painful. Every person who 
has had any considerable experience in 
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the use of heat for relief of pain has learned 
by observation that for decided effects 
the applications must be very hot, as hot 
as the patient is able to bear. Applications 
of lower temperature may give some relief 
and afford the patient considerable com- 
fort, but to conquer the pain the applica- 
tion must be hot enough to produce on first 
contact with the skin a slightly painful 
sensation. In applying a fomentation a 
well-trained attendant makes the cloth 
so hot that it is necessary to lift it from the 
skin for a few seconds almost immediately 
after the application is made, or to pass the 
hand underneath next the skin so as to 
admit air and permit slight cooling of the 
surface by evaporation. After the compress 
has cooled a little so that the heat becomes 
easily tolerable, it is usually left in place for 
four or five minutes and then renewed two 
or three times. The chief benefit that a 
patient derives from such an application 
is due to the intense heat effect experienced 
for the first half-minute or minute at the 
beginning of each application; thus the 
total duration of the effective part of the 
application may not be more than two or 
three minutes, although the time occupied 
by the whole treatment may have been 
fifteen minutes or more. Attendants should 
be instructed in the application of the 
fomentation to make the changes rapidly, 
at least once a minute, continuing for 
fifteen or twenty minutes. As the skin 
becomes more tolerant to heat the tempera- 
ture of the compress should be gradually 
increased until the maximum temperature 
that the skin will tolerate is reached. I 
have often seen very severe and obstinate 
pains relieved when this intensive method 
was employed, even when hot compresses 
applied in the usual way had proved 
entirely ineffectual. 

There are various other effective meth- 
ods of applying water intensively. One of 
the most useful of these is the intensive hot 
hand bath. A suitable vessel, which may be 
a washbow], is filled with water having a 
temperature of not less than 120°F. At 
this temperature the hands cannot be held 
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in the water for any great length of time, 
but they may be rapidly dipped in a num- 
ber of times. At first it may not be possible 
to hold the hands in the water for more 
than one or two seconds before withdraw- 
ing. After allowing the surface to cool in 
the air while rubbing the hands for two or 
three seconds, dip in the water again and so 
continue alternately dipping and cooling 
until the desired effect is obtained. Twenty- 
five or thirty dips will usually suffice to 
relieve the misery of painful rheumatic 
finger joints. Tenderness of the joints will 
also be lessened. A good plan is to have the 
patient count at the rate of two counts to 
the second. Beginning when the hands are 
placed in the water, count 1, 2, 3, 4, 5. The 
water should be so hot that it will be 
impossible to keep the hands _ longer 
immersed. After lifting from the water 
count 5, then dip again, and so continue. 
As the hands become a little more accus- 
tomed to the heat the number of counts 
with the hands in the water may be 
increased to 10 or even more, but the time 
out of the water need not be increased. 
Patients suffering from rheumatic finger 
joints may with great profit employ the 
intensive hand bath three or four times a 
day. Care should be taken to avoid chilling 
the hands by exposure to cold air after a 
hot bath. If the hands should become cold 
they should as soon as possible be given a 
hot bath, after which vaseline or cold 
cream should be applied and the fingers 
protected by warm gloves or other suffi- 
cient means. 

The intensive hot bath of the foot is 
equally valuable for rheumatic feet. The 
temperature of the foot bath at the begin- 
ning should be about 105°F. It should be 
rapidly raised to about 110°F. and after a 
minute or two more water should be added 
so as to raise the temperature to 115°F. 
The feet should be repeatedly placed in the 
water and lifted out, with counting, as 
described for the intensive hand bath.'y 

The intensive hot foot bath is an excel- 
lent means of relieving pelvic pain as well 
as pain in the feet. The use of the hot foot 
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bath for relief of dysmenorrhea is acommon 
practice of the laity in many parts of the 
country. Applied by the intensive method, 
the efficiency of the foot bath will be found 
greatly increased. For nearly forty years 
I have made use of the hot foot bath as a 
means of relieving pain after abdominal 
operations involving the pelvic viscera 
and with such good effects that in hundreds 
of cases of this sort I found it unnecessary 
to employ anodynes of any sort either 
immediately after the operation or at any 
time during the postoperative care of the 
patient. Patients suffer so much less from 
constipation, loss of appetite, nervousness, 
intestinal gas and other conditions com- 
monly experienced by surgical cases of this 
sort, that I feel fully justified in urging 
more frequent use of the foot bath and 
other means of applying heat in the post- 
operative care of surgical cases instead of 
the hypodermic injections of morphia and 
other anodyne medication now commonly 
employed. 

The late Dr. Lawson Tait, of Birming- 
ham, England, with whom I spent a few 
months very profitably as a student assist- 
ant nearly forty years ago, never gave his 
patients any sort of pain-relieving medicine. 
He said to me one day, “I never give drugs 
of any sort to relieve pain unless I am sure 
the patient is going to die.” Dr. Tait 
attributed his unusual success in abdominal 
operations (he had a record of 116 suc- 
cessive abdominal operations without a 
death) very largely to the fact that he 
withheld anodynes and encouraged intes- 
tinal activity both before and after operat- 
ing. His patients often suffered greatly 
and sometimes made quite a bedlam of his 
wards with their screams and groans, and 
it was this experience which suggested to 
me the use of the hot foot bath and other 
hot applications in this class of cases. The 
comfort afforded the patient proved to be 
so valuable a factor in connection with 
other allied measures that I was able to 
improve even Dr. Tait’s record, quite 
unusual for that time, prior to the introduc- 
tion of rubber gloves, by extending the 
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list of successive laparotomy recoveries 
to 165. 

Another intensive method of applying 
heat that I have found most useful in a 
very distressing class of patients is the hot 
affusion. This bath is adapted to the 
relief of superficial sensory disturbances, 
especially the intolerable itching of urti- 
caria and the burning and itching of eczema 
and other irritable skin disorders. The 
method consists in laving the affected parts 
with very hot water. Care must be taken 
not to pour the water upon the skin in a 
continuous stream as the temperature that 
must be employed is so great that a severe 
burn would be produced. The temperature 
of the water should be 120° to 130°F. Even 
hotter water may be employed if great 
care is exercised. 

The best method of making the applica- 
tion is to extend the affected part, say a 
hand or an arm, over the edge of a bath tub 
partly filled with water of the proper tem- 
perature. With a basin the water is dipped 
and projected in such a way that it spreads 
out in a thin layer and descends upon the 
affected surface by the force of gravity. 
When applied in this way, the water, no 
matter what its temperature, retains its 
heat for so short a time that the skin is not 
burned although a very intense sensation 
of heat is produced. When deftly managed, 
this method of applying heat is wonderfully 
effective in relieving most intolerable itch- 
ing and burning no matter how severe or 
what the cause. 

Applications may be made to the back 
by allowing the patient to sit over the edge 
of the tub. Parts that cannot be reached in 
this way may be treated by means of 
napkins dipped in hot water and applied 
to the skin by brief touchings, care being 
taken not to maintain the contact long 
enough to produce blistering. 

The effect of a thermic application of 
this sort is so certain and prompt as to 
seem almost like magic and the relief 
afforded usually continues for several 
hours. With proper care to protect the 
skin with suitable emollients after treat- 
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ments of this sort, the applications usually 
prove to be not only palliative but curative. 

In general, the most convenient and 
efficient means of applying heat therapeu- 
tically, either general or local, is the incan- 
descent lamp, I in which the source of radiant 
energy is an incandescent filament. Heat 
rays from such a source have a remarkably 
penetrative power. It was the discovery of 
this fact in 1891 that led me to the con- 
struction of the photophore for local use 
and the electric light bath cabinet for 
general applications of heat. The discovery 
was quite accidental. In turning on a side- 
light one evening, my hand, while close to 
the lamp, came between my eyes and the 
filament and I noticed a red glow through 
the fingers, which suggested to me at once 
that the incandescent light was a new and 
superior means of applying heat to the 
body because of its power of penetration. 
I at once constructed various forms of 
thermophores consisting of one or more 
incandescent lamps mounted with a metal- 
lic reflector, and shortly after had con- 
structed various types of cabinets in which 
thirty to fifty mcandescent lights were 
employed. In one type of cabinet the source 
of heat was four arc lights, one in each 
corner. 

I soon discovered that the overheating 
of the skin surface was a distinct obstacle 
in the way of securing the highest degree of 
efficiency for the reason that it prevented 
the use of a sufficient volume of heat to 
influence strongly the deeper tissues. I 
endeavored to overcome this difficulty in 
various ways. One plan was the combination 
of a shower bath with the electric light bath. 
Such a combination permitted the use of 
a much larger volume of heat than can be 
employed in the ordinary cabinet. In the 
use of the thermophore for local applica- 
tions of heat it was found possible greatly 
to increase the intensity of the application 
by keeping the surface moist, passing over 
it a cloth or a sponge saturated with cool 
or tepid water at frequent intervals. The 
evaporation thus promoted kept the super- 
ficial layers of the skin cool without 
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obstructing the more penetrating heat 
rays. 


AIR-COOLED APPLICATIONS OF RADIANT HEAT 


By experiment I found that the same 
effects could be produced by directing upon 
the treated surface a current of air, and 
I have employed this method ever since. 
The intensity of a hot application may be 
greatly increased by combining with it 
some means of simultaneously cooling the 
skin surface. This method requires the 
use of some suitable source of radiant heat. 
Either an arc light, the incandescent lamp 
or a heating element may be used. A small 
electric fan will supply the air current. 
With a current of air falling upon the 
heated surface the intensity of the light 
applications may be doubled. This means 
that the tissues beneath the skin surface 
are receiving twice as large quantities of 
radiant energy as they could receive with- 
out the protective cooling of the skin 
surface. By this means quantities of heat 
may be applied that would be absolutely 
intolerant to the skin and would produce 
structural injury if long continued, and this 
without the slightest injury to the skin 
tissues or any interference with the passage 
of the penetrating heat rays to the deeper 
structures. 

From the facts already stated, it must 
be evident that cooling of the skin surface 
during an application of radiant heat is a 
matter of great practical importance. This 
is clearly shown by clinical experience. 
Cases in which no relief is obtained by 
ordinary hot applications readily yield to 
the massive doses of radiant energy that 
become permissible by this method. By 
moistening the surface from time to time 
so as to maintain evaporation in connection 
with the air current, the surface may be so 
effectually cooled that the doses may be 
still further increased to three or four times 
the amount tolerable without the surface 
cooling. This method is especially appli- 
cable to cases of deep-seated neuralgia, such 
as chronic sciatica, rheumatic joints, and 
certain cases of visceral disease. 
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INTERMITTENT HOT APPLICATIONS 


When it is desired to produce revulsive 
effects, the end desired may be readily 
attained by a slight modification of the 
method just described. By the use of a 
swinging electric fan the air current, 
instead of being continuous, will be inter- 
rupted at regular intervals. The light 
should be placed at such a distance from 
the skin that during the interruption of the 
air current the temperature will rise to the 
point of greatest tolerance. When the 
swing of the fan again causes the current to 
play upon the heated surface cooling will 
occur, to be followed by a quick rise as soon 
as the swing of the fan carries it out of 
range. The periods of heating and cooling 
may be doubled by placing the fan at right 
angles with the light and in such a position 
that when the side facing the patient is 
swung to the extreme limit the air current 
will still be felt. When this is done the 
patient receives the current while the fan is 
both going and coming or for the time 
required for one complete swing. 

Another method for intermittent heating 
is by turning the current on or off 
at such intervals as may be desired. The 
switch controlling the current may be 
placed in the hands of the patient, who will 
regulate the duration of the application by 
counting. The heat should be so great that 
it can be tolerated only for a time not 
greater than that required for counting ten 
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at a moderately rapid rate, say two counts 
to the second. Perhaps at first the point of 
tolerance may be reached at the end of five 
counts. When the switch is turned off the 
patient counts ten while the skin is cool, 
then turns the current on and repeats the 
counting. 

Instead of turning the current off and on 
by hand a mechanical or automatic inter- 
rupter may be employed. All of these dif- 
ferent methods I have employed but on the 
whole I find nothing better than the com- 
bination of the ordinary thermophore, such 
as the Battle Creek Jr. Deep Therapy 
Lamp combined with the ordinary simple 
electric fan. 

The suggestions offered in this brief 
paper may seem to be so simple that they 
are hardly worth considering; but I am 
sure that any practical clinician who will 
make a trial of the intensive methods 
described as means of relieving pain will 
find them so efficient that he will soon dis- 
cover that he is making use of morphia and 
other anodyne drugs much less frequently 
than was previously thought necessary, 
and I am sure most of my medical col- 
leagues will agree that anything that 
will tend directly or indirectly to lessen 
the use of these powerful narcotics, 
to which patients so quickly become habit- 
uated and enslaved, is worthy of serious 
consideration, and a fair test in practical 
experience. 


PRIMARY REPAIR OF LACERATED 
TENDONS AND NERVES* 


Harry B. EIsBerc, M.D., AND 


NEW 


N the following presentation no orig- 
inality of treatment is assumed. Several 
principles and practices of standard 

surgical procedures have, however, been 
combined with slight modifications, thereby 
increasing the efficiency of the primary 
repair of lacerations of tendons and nerves. 
Only the normal severed tendon and nerve 
are considered. 

Although primary suture of a tendon or 
nerve is regarded as minor surgery, a great 
number of unsatisfactory results have been 
observed at the various return clinics and 
industrial compensation hearings. There 
are several reasons for this. In many cases 
one or more divided tendons have been 
actually overlooked in repair; in some 
instances tendons have been properly 
sutured, but severance of a nerve was 
not discovered. Faulty alignment, as a 
fascial covering sutured to a tendon, scar 
and tendon contracture, are other causes 
of poor end-results. 

The technique and dhientontinns here 
presented are based upon 85 cases admitted 
to Harlem Hospital, and final observations 
upon 58 of these cases at a follow-up clinic, 
as well as upon animal experimentation. 

Primary repair of tendons and nerves 
means a_ reestablishment of continuity 
within a limited period of time after injury, 
in contradistinction to secondary repair, 
which is done at some subsequent time, 
because of either some complication at the 
time of injury or an incomplete primary 
repair. 

Severance of tendons and nerves is most 
frequently found in the hands and fore- 
arms, because the hands and forearms are 
exposed most frequently in industrial 
work, or used as a defensive or offensive 
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mechanism in an altercation. The injury 
is usually produced by a cutting object 
such as a knife, sharp piece of steel, glass, 
by the crushing or mangling of a part 
caught in machinery, or by an explosion. 
The sharp type of agent involves the 
tendons, nerves and blood vessels, whereas 
the crushing type of injury involves bone 
in addition to the soft parts. 

The laceration of the tendon or nerve 
may be complete or incomplete; the tendon 
or nerve may also be clean-cut, crushed or 
frayed, depending on the type of injury. 
In multiple lacerations a tendon or nerve 
may be severed at two levels. The incom- 
plete division of a tendon or nerve is very 
important and most difficult to recognize, 
as there is little or no loss of function. 
The prognosis, therefore, of all wounds 
should be guarded until thoroughly exam- 
ined. Severance of a tendon or nerve, or 
both, should be suspected in all wounds. 
The function of each structure in the 
neighborhood of the wound should be 
thoroughly tested. This is more important 
in the stab or puncture wounds, where a 
small skin laceration is present and a great 
deal of trauma to both tendons and nerves 
may exist. 

The involved member should be placed 
at rest immediately by means of a tempo- 
rary splint, until operative repair is insti- 
tuted. A prophylactic injection of tetanus 
antitoxin is given when the patient is first 
seen. Primary hemorrhage is controlled 
by suture, ligature or packing. A tourni- 
quet may be employed to control bleeding 
if operation can be performed at once. The 
amount of injury to the circulation can be 
very severe without appreciable effect on 
the prognosis; this is most apparent in the 
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hand and foot, where collateral circulation 
is ample. Both radial and ulnar arteries 
were cut in three cases of this series. 

A primary repair is indicated as soon as 
possible, unless there are contraindications 
such as shock, or severe avulsions with 
fracture, where life or limb is in danger and 
the tendon and nerve repair becomes a 
matter of secondary importance. If it is 
evident that numerous tendons are cut, 
with nerve involvement, .a general anes- 
thetic is employed. The wound should be 
thoroughly cleansed with sterile soap and 
water, followed by ether. The involved 
extremity is shaved; in industrial accidents 
or machinery wounds, where there is con- 
siderable soiling with grease, the soft parts 
are given preliminary cleansing with ben- 
zine. The cleansing programme should 
include the adjacent skin far and wide, and 
as much care and attention should be paid 
to this preliminary cleansing of the wound 
as to the subsequent operative detail. 
“Too much” soap and water and ether 
should be used. After drying the part, 
paint with tincture of iodine, pouring some 
into the wound. All devitalized tissue 
should be removed. A primary union can 
be obtained in most wounds if they are seen 
early and treated this way. Never attempt 
repair if the wound is obviously or poten- 
tially infected. 

The divided ends of the tendon are some- 
times to be seen in the superficial wound 
immediately following the injury, though 
usually retraction of the tendon occurs 
almost simultaneously with the injury, 
the proximal end retracting the most. The 
amount of retraction varies with the length 
of time after the trauma, and the muscular 
action the part is subjected to, following the 
infliction of the wound. At times it is 
possible to isolate the divided tendon ends 
in the original wound; careful and proper 
instrumental retraction will aid greatly in 
this respect. Flexing and extending the 
part is of service at times. Often a forceps 
can be inserted into the tendon sheath and 
the severed end pulled down. If the cut 
ends are not isolated by these simple pro- 


cedures, or it is evident that many tendons 
are cut, enlarge the wound by an incision 
which bisects the original wound. Most of 
these wounds, especially the one produced 
by a knife, run transversely. There is no 
reason to hesitate in widely exposing the 
wound so that the tendons can be quickly 
identified. 

The annular ligament can be sacrificed 
with impunity if necessary. No attempt 
should be made primarily to identify the 
individual tendons. When the tendons are 
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isolated, all their cut ends should be 
grasped gently with an Allis clamp to 
avoid further crushing and injury of the 
already contused tendons. Sutures should 
be employed immediately and they can 
be used for identification and traction. 
After careful inspection of the wound, and 
after the proximal and distal cut ends of the 
tendons have been identified, they should 
be carefully matched, but not before. 
Avoid all unnecessary trauma to the 
tendon and nerve and a too long exposure; 
moisten the part from time to time with 
normal salt solution. A straight needle, 
flattened on both sides and with a calyx 
type of eye, will traumatize the tendon 
very little; imtestinal needles are very 
satisfactory. Close the tendon sheath with 
fine chromicized catgut when possible. All 
structures, such as connecting bands and 
ligaments, and especially the annular liga- 
ment, traumatized at the time of injury or 
at operation, should be repaired. These 
structures may be sutured with No. oo 
chromicized catgut. The skin is closed with 
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interrupted silkworm-gut stitches. Insert a 
rubber tissue drain for twenty-four hours. 
Cosmetic closing of the wound, should 
never be attempted. A few stitches to 
coaptate the skin are all that is necessary; 
this allows drainage and furthermore pre- 
vents traumatic lymphatic edema. A further 
devitalization of skin is minimized. Splint 
the part in a position of rest and relaxation. 

The choice of suture material, that is, of 
absorbable or non-absorbable material, 
must rest with the operator. Both materials 
were employed in these cases. Silk has the 
advantage of holding in the presence of in- 
fection; chromicized catgut traumatizes the 
tendon a little more than silk on insertion 
of the suture. That non-absorbable material 
can be safely left in the tissues, and espe- 
cially the tendons, is demonstrated in the 
work done in infantile paralysis. During 
the “‘holding”’ period of the suture both are 
foreign bodies, and if no infection occurs 
nature will take care of the silk as it does 
of chromicized catgut. The main object is 
to maintain the cut ends in apposition 
until a scar of sufficient strength is formed. 
The resultant scar is the factor that will 
bear the burden of the repair, and not the 
suture material. Therefore, either absorb- 
able or non-absorbable material can be 
used, depending upon the personal factor. 

Regeneration takes place by a formation 
of scar tissue. There is a proliferation of 
the cells of the tendons, the tendon sheaths 
and the surrounding connective tissue. 
These cells infiltrate the blood clots which 
form between the cut ends of the tendon 
and form a scar, which is either new tendon 
tissue or a tissue that cannot be differen- 
tiated from tendon tissue. 

In this series of cases No. 00 chromicized 
catgut and No. 2 silk were used as suture 
material. This is threaded with a needle 
at each end. One needle is passed through 
the tendon transversely; it is then passed 
into the axis of the tendon. The second 
needle is passed as the first, in the long 
axis of tendon. When tied the cut ends have 
a slight mushrooming effect (Fig. 1. A, B). 
This is a modification of the Bunnell suture. 
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The Friedrich suture is also very satis- 
factory; here the first suture is passed 
transversely through both cut ends of the 
tendon. This is tied, and then a second 
suture is passed parallel to the long axis of 
the tendon and tied. The second suture 
reinforces suture number one. (Fig. 1. c, D.) 

Experimentally, various tendons were 
severed and immediately sutured with silk 
or 00 chromicized catgut. Twenty days later 
the suture line was removed and prepared 
for microscopic examination. In both types 
of suture, at the end of this period, round 
cell infiltration was present with increased 
vascularity. Microscopically there was 
little or no difference between the sutures 
used. The chromicized catgut was absorbed. 
In some of the slides there apparently were 
more signs of chromic inflammation with 
the silk suture. 

In other animals an inch of tendonwas 
removed and the two ends united. In this 
series of cases at the end of twenty days a 
firm union was found. On section, round 
cell infiltration and increased vascularity 
were more marked than in those cases 
where the tendon was just severed and 
sutured. 

If infection takes place, only the skin 
sutures should be removed, and the proper 
means taken to combat this infection. In 
the cases reported, the wounds were treated 
by the Carrel-Dakin method. The sutures 
holding the tendons are not removed, and 
even in the presence of infection active 
motion should be continued and insisted 
upon. Although the tendon is rather 
resistent to infection a supportive appara- 
tus is used until the infection is controlled. 
Early limited motion in the supportive 
apparatus, forty-eight hours after opera- 
tion, has met with no deleterious result. 
This slight motion, if the tendon has been 
properly coaptated, does no harm, and at 
the same time prevents adhesions between 
the scar and the tendon. Increased guarded 
active motion may be started within one 
week, and should be practised several 
times each day. Full excursion of the part 
to its normal physiological limits should 
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not be attempted until at least two weeks; 
during these two weeks the new-formed 
scar Is very weak, and too energetic motion 
will cause its rupture. If motion is delayed 
longer, however, the first complication of 
tendon suture arises, the development of 
adhesions between the scar and the tendon. 
Within ten to fifteen days the supportive 
apparatus is discarded. 

In the crushing type of injury the return 
to normal function is materially delayed 
by the so-called traumatic edema, a lymph 
stasis distal to the wound. This has been 
one of the most distressing complications 
and most difficult to relieve. In this class of 
injury physical therapy finds a great field 
of usefulness. After all wounds are healed, 
the use of active and passive motion, with 
massage and physical agents of therapy 
causes a rapid return to normal. The con- 
tinued use of an injured part will restore it 
to normal function far better than any 
other form of treatment. 

In the repair of a lacerated nerve the 
same general surgical considerations are 
applicable to the preoperative, operative 
and postoperative care as in tendon work. 
To avoid repetition, only those points that 
are peculiar to peripheral nerve repair will 
be mentioned. 

As a result of the same forces of violence 
causing division of tendons, a disturbance 
in the power of conduction of the peripheral 
nerves may occur. This interference may 
concern motion, sensation, reflexes and 
trophic influences. The amount of dis- 
turbance and the variations are dependent 
upon the degree and the location of injury 
to the nerve. Complete division is followed 
by severe, prolonged or even permanent 
loss of function. Only a partial or complete 
division of the peripheral nerve associated 
with wounds and complicating division of 
tendons are here considered. The character 
of the nerve wound is similar to that 
described for wounds of the soft tissue. 
In this series the nerve wounds were of the 
incised type, due to violence as the result 
of some sharp instrument. 

The symptoms of nerve injury are 


indicated by loss of function and develop 
shortly after injury. The symptoms are 
both motor and sensory, and are followed 
later by muscle atrophy, with degeneration 
and fibrosing, vasomotor and_ trophic 
disturbances of the part. Nerve function 
should always be tested, even if the evi- 
dence points to lacerated tendons only. 

Despite the careful technique of nerve 
suture described in various textbooks and 
journals, the important fact is to suture 
the substance of the cut ends of the nerve 
and not attempt theoretically to suture the 
fine covering of the nerve structure. (Fig. 
1. E, F.) The failure of the nerve suture in 
many instances has probably been because 
a good bite of the contiguous surfaces of the 
nerve has not been secured. 

In experiments it has been shown that if 
the cut ends of the nerve are brought in 
direct contact the resulting neuroma is of 
small size and the increase of new nerve 
fibrils is not so great. By allowing this dead 
nerve space to be increased in size, the new 
nerve fibrils become more numerous and 
many curl up upon themselves and there is 
a greater deposition of fibrous tissue in 
the neuroma. In this connection Dela- 
géniére! states: “If in the case of a nerve 
section, the two ends are in contact or are 
separated by a very short space, the 
regeneration can occur normally, but if the 
two ends are too far separated, or if there 
exists between the two ends space that can- 
not be bridged, regeneration cannot occur.”’ 

The suture employed in this series of 
cases is the Friedrich type used in the 
repair of tendons (Fig. 1. G, H). If this 
suture fails, the result at least provides 
impediment to retraction, so that the 
secondary operation can be executed with 
less difficulty. The ends of the nerve are 
freshened by a razor blade, not by scissors, 
for the latter crushes the fine nerve fibrils. 
Very careful approximation of the cut ends 
of the nerve should be obtained, as it aids 
in hastening regeneration. Experimentally, 
as in tendon suture, microscopic examina- 
tion of a sutured nerve after twenty days 
does not show much difference in tissue 
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reaction in those animals in which silk 
or chromicized catgut was employed.” The 
use of adipose tissue, fascial or vein cover- 
ings over the suture line has not been found 
of sufficient value to continue it in primary 
suture. 

The degree and rapidity of regeneration 
depend on the amount of injury to the 
nerve, the nerve power of regeneration and 
the local condition present, that is, the 
more distant from the nucleus of origin, 
the quicker the recovery. There is only 
slight retraction of the cut ends. Degenera- 
tion takes place immediately at the site of 
injury, and this is followed by secondary 
degeneration, both peripheral and central 
to the injury, less marked toward the 
central end. Sensory portions of the nerves 
regenerate much faster than the motor 
fibers. Regeneration is more apt to occur in 
a purely motor or purely sensory than in 
the mixed type. 

Rapid and early regeneration or nerve 
repair is favored by incomplete severance, 
the immediate accurate apposition of the 
divided ends, and the absence of infection. 
Nerve regeneration is retarded or pre- 
vented by poor apposition of the cut ends, 
the destruction of a segment of nerve, the 
interposition of tissue or foreign body 
between the cut ends, or the development 
of scar tissue between the ends. In several 
cases of nerve injury in this series the inter- 
pretation of nerve union: trophic, sensory 
and motor disturbances, are not in accord 
with the regeneration of nerves in general. 
The beginning return of sensation has been 
noticed within three days to three weeks, 
which is contrary to the accepted theories 
of nerve regeneration. The atrophies of 
the interossei, abductors and adductors, 
thenar and hypothenar muscles, etc., 
require a much longer time. Twelve months 
at least should elapse before a secondary 
repair of nerve be undertaken. It is a known 
fact that nerve tissue has very little regen- 
erative power, and it cannot be said that 
repair and restoration of function will 
occur, even if all conditions favorable for 
repair are present. 
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The phenomenon of the return of sensa- 
tion in severed peripheral nerves has been 
observed too many times to make it one of 
coincidence; up to the present there is no 
definite explanation. Experimental work 
is being done, as well as careful neurological 
examinations, to try to explain these pecu- 
liar findings contrary to our knowledge of 
nerve regeneration and healing. 

Head? says: “‘Generations of anatomists 
have studied the course and distribution 
of the peripheral nerves, until knowledge 
of their more obvious features has appar- 
ently reached finality. It is recognized 
that more can be learnt of their central 
connections and of the relation of the 
larger branches to the anterior and the 
posterior roots. But the peripheral distri- 
bution of the nerves of the hand is regarded 
as one of the commonplaces of anatomy. 

“‘And yet, whenever an attempt is made 
to apply this knowledge to some case where 
one of these nerves has been divided, 
obvious facts remain unexplained, or acces- 
sory hypotheses must be invented to 
account for the apparent difficulties of 
each individual instance. The more care- 
fully the condition of the affected part is 
examined, the less does the state of its 
sensibility correspond with the surgeon’s 
expectation. After he has _ successfully 
reunited the ends of the nerve, a conscien- 
tious examination only adds to the bewild- 
erment of the observer.” 

Associated with nerve injury, atrophy 
of the muscles occurs. This atrophy, if 
long continued, goes on until eventually 
fibrosis takes place. All the aids of physical 
therapy including electricity, massage, 
active and passive motion, should be used. 

Owing to the failure of 27 patients to 
return to the follow-up clinic, the final 
observations were made upon 58 cases only. 
In these cases there were lacerations and 
contusions of the soft tissues with com- 
plete division of one or more tendons, in 
which a primary suture was attempted. 
There were 49 cases of the forearm and 
hand, while the remaining cases involved 
the extensor tendons of the foot. 


In 5 cases, there was a slight postopera- 
tive rise in temperature lasting from one 
to three days, the temperature becoming 
normal with no infection in the wound. 
Seven cases showed a rise in temperature 
with infection and sloughing, requiring 
opening of the wound; three of these 
patients went on to healing with good func- 
tion, the silk sutures evidently holding the 
divided tendons in 2 cases, while in the 
other case chromicized catgut held both 
nerves and tendons during the infection. 
Four cases required secondary tendoplasty. 
In 18 of these cases there was an associated 
peripheral nerve injury. A primary nerve 
suture was done in each instance. In one 
of these cases the ulnar nerve was divided 
at two different levels. In another case, an 
inch of ulnar and median was removed, 
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owing to a double cut of these nerves. 
With slight freeing of the proximal and 
distal ends, the gap due to loss of nerve 
tissue was overcome, and the ends were 
held in apposition with some tension. 

We wish to thank Dr. G. A. Blakeslee 
for his careful neurological examinations of 
these cases and his interpretation of 
injured nerve involvements, Dr. H. Jaffe 
for his preparation of the microscopic 
specimens, and Dr. S. Malisoff for his aid 
in the experimental work. 
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[SURGICAL SUGGESTIONS] 


CHRONIC abscess m the bone marrow, like 
acute suppuration therein, often does not show, | 
as such, in the roentgenogram. The appearance is then ; 
merely that of the associated osteoperiostitis. There is 
in the film this suggestion for a diagnosis: there may be 
very little external thickening of the bone, and the 
ostitis spreads centripetally, encroaching on and some- : 
times, in one or more places, obliterating the medullary 
cavity. This internal thickening is by dense, dry bone, 
and such an ostitis or osteoperiostitis (when, by its j 
appearance or otherwise, syphilis can be excluded, and 
when there is no evident necrosis or cortical abscess) 
indicates the possibility of a medullary abscess. If the j 
medullary cavity is invaded by osseous growth in such 
a manner as to surround a collection of pus, such a 
central abscess will appear in the film as a dark area, 
unless the bone is so thick and so dense as to obscure 
the picture of the cavity within. 
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T has been quite generally accepted 
that muscle reeducation, as applied 
particularly to paralysis causes, Is of 
very decided value in treatment. Other 
modalities have their place, such as hydro- 
therapy, massage, electricity, heat and 
light, but all of these are mere adjuncts 
and assistants to nature’s processes, where- 
as actual muscle movements require defi- 
nite effort on the part of the patient. 
Other things are done to the patient; this 
he does himself, and in doing it he acti- 
vates the whole psychomotor mechanism 
involved in active muscle function. 

The influence of motion and theefforts 
to move any part determine to a large 
extent its physiological fitness, and, as 
there is a response in the muscular, glandu- 
lar and circulatory systems accompanying 
and resulting from various stimuli, it 
becomes valuable to be able to measure 
and note such responses. 

The degree of ultimate success of our 
surgical treatment of paralysis cases will 
be evidenced by the degree of care and the 
intelligent handling of both preoperative 
and postoperative phases, or, in other 
words, the physiotherapeutic stage. 

In this phase of the treatment it is 
essential that the technician be one as 
thoroughly trained and competent as it is 
possible under the circumstances to obtain 
for any given case, for, unless one is defi- 
nitely certain that every bit of functional 
improvement has been obtained by the 
technician, how can one determine which 
of several operative steps to apply when 
the time for surgical interference is decided 
upon? In fact, the question of when to 
operate is often determined by the report 
of the physical therapist, as is also the 
choice of procedures. 


A METHOD OF 
RECORDING MUSCLE TESTS 


Cuartes LERoy LOwMAN, M.D., F.A.C.S. 
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Consequently, if the amount and degree 
of motor response in a given case is such 
an important factor it becomes necessary 
to understand the element involved in 
obtaining response. The amount of come- 
back in any given case depends partly on 
the pathological condition existing, partly 
on the mental ability of the patient in 
accepting, teaching and developing power 
of concentration and action, and also 
partly on the ability of the physical thera- 
pist in recognizing and overcoming any 
obstacles presented which delay or prevent 
return of function. One must know the 
degree of actual residual paralysis in any 
and all muscle groups in order to prescribe 
the proper surgical procedures. The ques- 
tion of when this can be ascertained is 
more or less variable and of all the factors 
involved: in arriving at a decision, the 
consideration of whether or not the techni- 
cian has thoroughly mastered the psycholog- 
ical as well as the physiological details, 
is not the least. The qualifications and 
capabilities of the person conducting the 
muscle reeducation needs some check or 
measurement in order to determine how 
stable and uniform his results are and what 
degree of dependence can be placed upon 
his report in a given case. 

We have found at the Orthopedic 
Hospital School Clinic, as well as in private 
practice, that an adequate system of 
measurement and recording of motor 
responses makes for accuracy in deter- 
mining surgical procedures based on these 
records. It also tends to develop the techni- 
cians handling the cases, and makes them 
realize more fully how really valuable and 
important a contribution their particular 
work is to the success of the clinic. Time 
must be conserved in a busy clinic, and 
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when one has to trace back through a 
mass of typewritten data to obtain the 
original record and then pick out the 
progress recorded at different dates for 
comparison, one’s eye cannot take in at a 
glance enough to arrive at a quick conclu- 
sion. It is extremely important to note the 
degree of improvement as well as the 
length of time passed in obtaining it, in 
order to decide whether to go on with the 
reeducational work or to operate. 

By having one person only make the 
muscle analysis for the record once a 
month, the element of personal equation 
involved is ruled out and differences of 
response at different times can be more 
accurately explained. We have used a scale 
familiar to many, composed of nine grada- 
tions, estimating muscle movement, effect 
on gravity as evidenced by joint move- 
ment, and muscle action against both 
gravity and resistance load. The following 
table with abbreviation and numerical 
equivalent explains these points: 


Inactive. ..... 1A 0 No appreciable motion. 
Action weak...a w 1 Definite muscle contrac- 
tion.* 


Fair minus....F M 2 Definite muscle action 
without much _influ- 
ence on the joint. 

3 Well defined action al- 
most up to movement 
of the joint. 

Fair plus...... FP 4 Beginning action of joints 
but not against gravity 
or enough to overcome 
friction of table. 

Good minus...G M 5 Beginning action against 

gravity or friction. 

6 Well defined control over 
gravity or friction. 
Good plus..... GP 7 Beginning power against 

added resistance. 

Normal minus nN M 8 Increase against resist- 
ance but not quite 
normal. 

Normal....... N Normal. 


* Between 1 A and 4 w is fibrillation or questionable 
contraction. 


Good.........G 


It was found after several years of 
recording by using the abbreviations in 
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columns on either side of a printed list of 
joint movements, that as the record became 
fuller it took longer to figure out the 
comparisons and form conclusions as to 
the amount of progress made. We conse- 
quently adopted the method of recording 
by numerical equivalents, which greatly 
expedited the facility of judging progress. 
The first column in our present chart shows 
both the abbreviation and number while 
the subsequent columns have only the 
numeral. Each column is dated above and 
shows the initials of the one making the 
test. In this way tests by the physical 
therapist can be compared with those of 
the surgeon, or trained technician, and a 
check obtained upon the abilities of clini- 
clans, internes, students or any one training 
for this work. 

On Chart 1 made July, 1925, to May, 
1927, one is immediately struck with the 
rapid return of power in the thigh groups, 
as the eye notes quickly, for instance, 
thigh flexion through progression of 3, 6, 7, 
8, g. Still more valuable is the glance at 
the right knee showing a gain from very 
weak to nearly normal. One concludes at 
once that the comeback is going to be 
favorable. The adduction register at Point 
6 nearly balances with abduction at Point 7 
Thus, deformity in either of these planes is 
hardly to be expected from muscle imbal- 
ance. As one notes that high numbers 
prevail at the end-reading on all muscles 
controlling action at the hip joint, one 
says at once, “no operation indicated.” 
Study of the foot and ankle section shows 
that, on the whole, the right foot is weaker 
than the left. Everters are more active 
than inverters, but both are extremely 
weak. Note that progress has for the first 
three months or so begun to indicate the 
future probabilities as the knee and thigh 
are in good condition and one sees that 
alignment and foot stabilization are all that 
will be needed to make this leg brace-free. 
Note the later record and this prognosis 
seems about correct, i.e., the right foot 
shows that throughout the whole period 
the Achilles has continued more powerful 
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CHART I 
MUSCLE TESTS 


DECEMBER, 1927 


Thigh 
“sR | SR| SR| SR | SR] SR. SR| SR | OSR SR SR | SR SR SR | SR | SR, 

= ~ ~ ~ = ~ - ~ - 
9 9 ofe-| 9) 9 | | Ext. 
8 8 8 8 9 8 7 6 3 F Flex. GP 7 8 | 8 9 9 9 9 9 9 
9 8 7 - - 7 | Gp Abd. nm 8 8 | 8 
8 9 9 o-| 9 8 8 8 6 6G Add. G 6 9 8 8 9 9 9 ) o 
9 8 8 s 8 8 7 7 7 | cp Ext. Rot. cp 7 8 8 o | 8 8 9 9 9 
9 8 8 8 8 9 7 7 3 F Int. Rot. nm 8 8 8 9 8 9 9 9 9 


Knee 


oo 


F Ext. 


w 


FP Flex. 


Foot and Ankle 


7 5 4 2 FM Flex. FP 43 9 8 8 8 8 8 9 
3 3 3 3* 5 5 5 2 o Ant. Tib. ef i 5 7 6 6 6 * 
9 9 10 9 9 9 9 9 8 | nm Ext. GP i a a 9 9 9 9 9 | 9 
3 2 2 2 4 4 4 2 3 F Inver. GM 5 9 | 9 9 8 Ss 8 | o 
9 8 8 8 7 3 2 FM Ever. 9 | 9 9 9 9 9 9 


Toe 


9 9 9 9 8 8 7 6 9 |N Flex. N 9 9 9 9 9 9 9 9 
5 + 5 6- 6 7* 6 6 9 | N Ext. N 9 9 9 9 9 9 9 9 
8 6 6 7 8 8 8 7 9 nN E.P.H. N | 9 9 9 9 9 9 9 9 


*Remarks: April 7, 1926. Little to ext. 3; Posterior delt. still weaker than middle and anterior. August 8, 1926. See note on progress 
card. May 12, 1927. Left anterior tibial 7 when holding but never works with dorsal flexion unless foot is held in inversion and will not 


work independent of Ern. 


than the dorsiflexors and the evertors 
progressively overcome the inverters, so, 
stabilization with transplantation of the 
peroneus to the inside of the foot and the 
extensor proprius hallucis, which has always 
been strong, back to the metatarsals, is 
indicated. At once you may ask, “Why 
stabilize by arthrodesis when there is 
much evidence of good musculature?” 
There are three reasons: (1) Weakness of 
the opposite foot, (2) sufficient imbalance 
in right foot muscles to indicate worse 
deformity than there would be with weaker 
muscles, and (3) too much insecurity over 
the subastragaloid joint. 

The second chart, a condensation of a 
fuller clinical chart, shows the line-up for 
about twenty-one months and shows the 
muscle group relations and the foundations 
upon which we must base our judgment as 
to the next stage of treatment, i.e., the 
surgical. At a glance one sees that the right 
leg is satisfactory except in the foot where 
the relation of eversion to inversion and 
extension to dorsiflexion is so dispropor- 
tionate that stabilization will be necessary, 


CHART II 
MUSCLE TESTS 
Right Left 

Thigh 
SR SR SR SR | SR SR SR SR 
Nn Nn ! Nn a Nn a 
° w a w w 
9 9 5 Ext. os) 9 
9 9 7 Flex. 4 4 4+ | 4 
9 8 7 a Abd. 4- 5 7 9 
9 9 |9 | 4 Add. 4- 4 3+ 
9 9 9 6 Ext. Rot. 8 7 9 9 
8 9 |7 2 Int. Rot. 4 4 6 7 

Knee 
8 7 |*5 5 Flex. | 5* 6* | 7 
9 9 8 6 Ext. | 4* 4 3+ 

Foot and Ankle 
8 7 5 o | Flex. 4 7 s 9 
4 2 I * Ant. Tib. I 2 6 7 
9 8 6 Ext. 9 
4 5 4 o Inver. 7 7 9 9 
9 9 «6 | 4 Ever. 9 9 |9 9 
ge = 

6 7 3 5 Flex. 4 9 9 
9 8 7 °o Ext. 6 9 9 
7 8 4+ o E.P.H. 7 9 9 


* REMARKS: September 15, 1925. Heel cords contracted, espe- 
cially right. Hamstrings contracted. February 22, 1926. Limited 
range of motion to knee so hamstrings will not become overactive. 
Left knee at first and second tests could not move patella by 
pull of quadriceps tendon; now has a strong pull. January 15, 
1927. Left knee flexion assisted by gastrocnemius and tensor 
fasciae good on left in assisting knee flexion. June 29, 1927. Left 
thigh adduction with gravity and friction and thigh flexion ruled 
out Is §. 


Right Left 
| 
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but also that combined with a transplant 
a brace-free leg will be expected. The left 
thigh is seen to have been improved but 
not throughout. The flexor weakness repre- 
sented by 4 means future difficulty in stair 
climbing. The extensor 9, however, allays 
any anxiety as regards standing, as long 
as we note that with flexors grading 7 
against quadriceps 3 we can make a biceps- 
to-patella transplantation. This will assure 
a reasonably stable leg, further confirmed 
by noting the grading of foot muscles 
which are all strong. From the findings 
of the chart, even though one did not see 
the patient, the future course and prognosis 
of the case can be determined with a good 
degree of certainty. 

The possibility of getting at least a 
reasonably good idea of the status of a case 
by simply a glance at such a chart, is 
enhanced by a photograph of the case as 
originally presented. 
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[SURGICAL SUGGESTIONS] 


HE chronic, non-perforated bone abscess tends to 
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Differences in grading muscular power 
can be noted and changes may be accounted 
for by the condition of the patient at the 
time, and fatigue, excitement, cold muscles, 
etc., may all be allowed for. Allowance 
must also be made for the personal equa- 
tion which usually accounts for at least 
a variance of one degree. Preferably the 
same persons should make all the tests, 
and the longer they do this the more 
reliable they become and the more depend- 
ence the surgeon can place upon their 
findings in deciding upon reconstructive 
procedures. 

I am not aware that this system has 
been used in other clinics and I offer it 
as a time-saving suggestion and one that 
can be used in any place as against mech- 
anical scale-testing, which, of course, is 
more ideal but not so adaptable to clinical 
needs. 


become sterile or nearly so; its organisms are dead 
or attentuated. Therefore open osteotomy—the usual 
procedure for its relief—need not be, and should not be 
performed. It can be cured by simple evacuation of the 
pus through a small drill hole—a minor operation that 
can be done under nitrous oxide. A rubber dam drain 
may be inserted down to, but not into, the bone for a 
few days; and probing and scraping the cavity must be 
avoided lest this introduce secondary infection. The 


pain is immediately relieved and, unless a minute 


circular sequestrum forms about the drill passage, the 


tissues heal quickly and the opening into the bone soon 


closes. 


| 
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A CORRECTIVE DEVICE 


FOR SOFT TISSUE CONTRACTIONS 
OF THE KNEE AND ELBOW JOINTS 


HE corrective device here illustrated 

is composed of selected pieces from a 

splint equipment that I have used for 
some years in the treatment of fractures 
of the long bones. The instrument is 
intended to exert a gradual elastic stretch 
upon the contracted soft tissues of either 
a knee-joint or elbow-joint over a suffici- 
ently prolonged period of time. It need 
hardly be stated that where there is bony 
ankylosis, no such device is of any value. 


a. Splint arms pivot screw. b. Lever arms pivot screw. 
c. Metal strip ends buried in plaster. d. Clamping 
brackets. e. Elastic bands between a and b. x. Per- 
spective side view of one lateral assembly. 


Those who have operated upon these 
soft tissue contractions, are aware of the 
extensive cutting of tendons and fascia 
that is necessary in severe cases and the 
dangerous stretch upon the nerves that 
makes immediate correction of the deform- 
ity difficult, often impossible. 

My device exerts much the same 
mechanical influence upon the parts as 
given by the Lemuel Smith design. It 
appeals to me, however, as being more 
readily adjustable and giving a more 
definite control of the extension in con- 
nection with the flexion. There is less 
waste of power through friction. The 
flexion mechanism, located in the angle 
of the joint, is not so conspicuous or 
inconvenient. Whatever the degree of 
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angulation of the joint, the direction of 
my elastic pull is unchanged, and the 
lever arms can be adjusted to increase 
the leverage. It is more satisfactory than 
the Stromeyer or the Lord brace because 
it is always possible for the patient to 
exercise the joint voluntarily through any 
degree of motion that he may possess. 
This is of particular value when there are 
contractions from surface cicatrices. 

It must be borne in mind that the 
strain sufficient to cause the pathological 
fibrous tissue to yield must be borne by 
the normal soft tissues above and below 
the joint. For this reason I employ 
extensive plaster of Paris casts on the 
thigh and leg. The leg portion extends to 
the malleoli, with a narrow substantial 
gauze pad over the tendo Achillis. 

The edges of the cast are prevented 
from cutting the skin by an imbedded 
artificial leather cuff. The cast is applied 
next the skin, as this without padding 
gives a snug fit upon the skin surface. A 
cast, like any other material, can irritate 
from too much pressure, but I have yet 
to see the plaster itself irritate the skin 
unless it became loose and was permitted 
to rub. 

Leather in place of the plaster is a more 
expensive construction and must be made 
to fit the individual case. It is not as 
rigid nor will it distribute the pressure 
as evenly as does the cast. It is, however, 
more durable in the ambulatory cases. 

This instrument will give either simple 
flexion, or flexion with extension. For 
flexion alone, the pivot joints (a, in the 
illustration) of the splint arms are placed 
over the axis of the patient’s joint. Where 
extension is also required, as in the usual 
knee-joint contracture, the pivot joints 


- 
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are placed anterior to the axis of the knee 
joint. The amount of the extension depends 
upon the distance of the pivot joint 
anterior to the axis of the bone joint. It 
will be seen that with this position the 
splint arms are longer than the underlying 
bone lengths. In the straightening of the 
splint arms, there results a pull on the 
bones as well as a correction of the flexion. 

To apply this instrument, pencil marks 
are made above the joint where it is 
intended to have the pivot joint of the 
splint arms. 

Metal strips with projecting ends are 
imbedded in the casts laterally and oppo- 
site each other. The strips are so placed 
in the casts that the projecting ends 
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point toward the pencil marks over the 
joint. The diamond-shaped constructions 
are then clamped to these projecting ends 
on each side of the limb with the pivot 
joints opposite each other. The clamping 
brackets allow a sufficient leeway so that 
this adjustment can be made without 
difficulty. 

A sufficient number of rubber bands 
are then stretched between the screw 
heads of the pivot joints of the splint 
arms and the opposite pivot screw heads 
of the lever arms (6). 

Subsequent treatment is concerned 
chiefly with supervision of the proper 
amount of elastic tension and replacing a 
cast should it wear or become too loose. 


THE MEDICAL MAN AS A SURGICAL DIAGNOSTICIAN 


The majority of acute surgical illnesses, with 
the possible exception of traumatic lesions, are 
first seen by the medical man. He is the first 
to decide whether a given case has any surgical 
aspect and whether a surgical consultation is 
necessary; his fingers are the first to feel of the 
abdomen, his eyes the first to note the patient’s 
appearance and reactions, his opinion the first 
to determine whether or not any delay in opera- 
tive treatment is permissible. Therefore, the 
medical man must strive to develop in himself 
to as high a degree as possible, that indescrib- 
able quality known as good surgical judgment 
and must endeavor to make the same quick, 


accurate, almost uncanny diagnoses that the 
surgeon does. This is an important point. Too 
often the medical man is quilty of procrastina- 
tion in the treatment of the “acute surgical 
abdomen.” There are too many cases where 
the medical man’s surgical judgment is 
fallacious, where he overlooks an acute surgical 
emergency and where he calls in the surgeon too 
late to prevent an unnecessary fatality. The 
first duty of the medical man in the treatment 
of the acute surgical abdomen, therefore, is 
that of a diagnostician. He must recognize the 
condition at once and send for surgical help.— 
REGINALD Fitz in Boston M. er S. J. 


AN ADJUSTABLE 
METATARSAL PAD 


Henry Mitcyx, M.D. 


NEW YORK 


N treating so-called “falling of the 
anterior arch” of the foot, as well as 
conditions in which, from walking on 

the heads of the metatarsal bones, the 
patient develops severe callus on the 
plantar surface of the foot, some difficulty 


Fic. 1. 


has been experienced in accurately placing 
the metatarsal pad or bar. I have had some 
success in relieving this condition by the 
use of a device which is a simple modifica- 
tion of the measures at present in use. 

A piece of piano felt is cut to fit the foot. 
It may be either in the shape of a pad or if 
necessary in the shape of a bar. The sides 
are beveled. A piece of woven flat elastic 
band sufficiently long to fit over the dor- 
sum of the foot is sewed to both ends of 


the piece of felt. To prevent backward dis- 
placement of the pad, a small piece of 
cord elastic is placed between the first 
and second toes and its ends are sewed to 
the elastic above and the felt below (Figs. 
1 and 2). 


Fic. 2. 


The apparatus can be made by anyone 
in a few moments. It permits of absolutely 
accurate maintaining of the felt in position. 
It is cheap. By means of a few snips of the 
shears, it can be modified as conditions 


vary. It obviates the necessity of 
remodeling shoes in cases where the 
metatarsal bar is deemed advisable. The 
device can be worn either beneath or above 
the stocking. If soiled, it may be replaced 
in a few moments with almost no cost or 
inconvenience. 
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MAMMARY TUBERCULOSIS 


REPORT OF A CASE IN THE MALE* 


compared with tuberculosis of the 
lungs, bones, meninges, intestines 
and kidneys, tuberculosis of the 


A 
breast is a relatively uncommon condition. 


It was first described by Sir Astley Cooper 
in 1829, under the caption of “‘Scrofulous 


Swelling of the Breast.” In 1881 DuBarr 
made microscopic studies of tuberculosis 
of the breast and reported his findings. 
Interest in this unusual condition then 
apparently lapsed, judging by the absence 
of case reports, until 1914 when Deaver' 
reviewed the entire literature of tubercu- 
losis of the mammary gland and reported 
77 new cases. Barker? in 1926 reported an 
additional 48 cases for the period from 1914 
to 1926, together with 15 new cases. Later 
in 1926, Fox and Roblee* reported 6 more 
cases from the Barnes Hospital of St. 
Louis. These figures are given to illustrate 
the frequency of tuberculosis of the breast 
and include cases occurring in both sexes. 

Tuberculosis of the male breast is very 
uncommon. Swan and Fry‘ in_ 1926 
reviewed the literature for cases of tuber- 
culosis of the male breast and were able 
to find but 12 such cases reported, to which 
they added a personal one. 

The incidence of tuberculosis in relation 
to other pathological conditions of the 
breast is variously given. Durante and 
MacCarty® state that tuberculosis con- 
stitutes about 0.5 per cent of all patholog- 
ical changes in the breast. Cheever® 
places the incidence at 1.7 per cent, Ship- 
ley and Spencer’ report it as 1.49 per cent. 
However, Barker in his very complete 
résumé of the subject states that figures 
obtained from the Department of Path- 
ology of the University of Michigan Hos- 
pital show an incidence of 2 per cent. 

The bovine type of the tubercle bacillus 
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seems to be that most often responsible 
for tuberculosis of the breast. It has been 
isolated in some instances, and the usual 
chronic course of the disease also bespeaks 
its incidence. Tuberculosis of the breast 
may occur at any age but it is more com- 
mon between the ages of twenty and fifty, 
according to Deaver. Shipley and Spencer 
state that 70 per cent of the cases occur 
between twenty and seventy years of age. 
The youngest patient recorded was a colored 
girl, aged thirteen, a case reported by 
Cahill.* 

Apparently the breast offers consider- 
able resistance to the development of 
tuberculosis, a resistance much more 
marked in the male than in the female. 
The conception of some of the modern 
pathologists as to the normal changes in 
the female breast, seen at puberty, during 
lactation and after the menopause and the 
relationship of various breast tumors, 
which they consider are largely phenom- 
mena or sequellae of subinvolution, throws 
a little light upon the problem of tubercu- 
losis of the breast. It would seem to help 
explain also, why both tumors and tuber- 
culosis are more commonly seen in the 
female than in the male breast. 

As with any other type of infection, 
tuberculosis of the breast may arise 
through infection by way of the lymphatics, 
the blood stream, direct extension from 
neighboring foci or a break in the overlying 
skin. The theory was formerly held that 
tuberculosis of the breast was most com- 
monly secondary to a tuberculosis of the 
axillary or cervical lymph nodes. Today 
it seems certain that not more than 5 
per cent of cases arise in this manner. In 
about 67 per cent of reported cases there is. 
no evidence of tuberculosis elsewhere in 


* Read before the Medical Society of the County of Albany, September 27, 1927, at Albany, N. Y. 


595 


§96 American Journal of Surgery Dickinson—Mammary Tuberculosis 


the body. Of course there are quite fre- 
quent cases where the breast is secondarily 
involved by a tuberculous process in adja- 
cent structures, such as a case reported by 
Durante and MacCarty® in which there 
was a pulmonary tuberculosis with empy- 
ema. Such cases, however, are not included 
in this discussion. 

As in malignancy, the question of the 
influence of trauma upon the develop- 
ment of the tuberculous process is still 
mooted. Some authorities, notably Cahill,® 
feel that it plays an important part. 
This does seem logical. With trauma, 
local resistance is lowered and so circum- 
stances are more favorable to the localiza- 
tion and development of the process. 

Tuberculosis of the breast is unilateral, 
as a rule. The lesion may be nodular, con- 
fluent, disseminating or sclerosing. The 
common appearance is that of a nodular 
mass, usually the first symptom noted. The 
mass is quite hard and its boundaries are 
not clearly defined. Instead of a single mass 
there may be several smaller masses. At 
first it is painless, at least that seems to be 
the opinion of the majority of writers; on 
the other hand, Hinton and Lawson! 
believe that pain is a common early symp- 
tom. There is usually some tenderness but 
less than is found in malignant conditions. 
In many of the reported cases, the skin 
over the mass is said to present the char- 
acteristic “pig skin” appearance. Retrac- 
tion of the nipple occurs at some stage in 
about 25 per cent of the cases. As the 
infection progresses, adherence, redness 
and inflammation occur, and later, in 
neglected cases, the breast tissue breaks 
down and sinuses form. This occurs in 
about 25 per cent of cases, according to 
Barker. In the rapid type, sinuses may 
form in two months. Involvement of the 
axillary glands occurs late, as a rule. 
Tuberculosis of the breast may coexist with 
carcinoma, as in the case described by 
Smith and Mason.° 

Early diagnosis is not easy. In many 
Instances it must depend upon the chronic- 
ity of the lesion with the tendency to 
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softening. In some instances it is impos- 
sible to arrive at a positive diagnosis 
without pathological examination. 

The prognosis in tuberculosis of the 
breast is good with radical treatment at the 
proper stage. Cases presenting with sinus 
formation may require reoperation and 
prolonged treatment; they ultimately yield 
to perseverance, however. 

Treatment consists of surgical eradica- 
tion of the disease. If removal of the 
diseased tissue is thoroughly accomplished, 
even cases of long standing with sinus 
formation will yield. In addition to surgery, 
heliotherapy, quartz lamp treatment and 
general hygienic measures are of value. 


CASE REPORT 


R. T. came to my office May 11, 1927, com- 
plaining of a painful swelling of the right breast. 
He was thirty-three years of age and the father 
of six children. His past history was negative. 
There were no known cases of tuberculosis in 
the family. He stated that on April 15, 1927, 
while swinging a sledge, he strained the muscles 
of the right side of his chest. That night he 
noticed a dead feeling in that area. Two days 
later the breast commenced to swell but was 
not painful. The swelling increased gradually 
and four days after the so-called strain, he 
consulted a physician who advised hot packs. 
The condition became progressively worse 
from this time. 

There was a swelling of the right breast, 
perhaps more marked in the upper, outer quad- 
rant. The breast was slightly tender. No fluctua- 
tion could be made out but there was a suspicion 
of an abscess. No nodules were palpated 
in the breast. The overlying skin appeared 
normal and was freely movable. No glands 
could be palpated in the axillary, clavicular or 
cervical regions. General physical examination 
was negative; indeed, the patient appeared very 
well nourished and healthy. He was advised to 
enter the hospital for further observation. 

On May 17, he was admitted to the Memo- 
rial Hospital. The breast was aspirated and 
about 10 c.c. of creamy pus were obtained. 
Cultures from this were sterile; guinea pig 
inoculation, however, was reported positive in 
six weeks. The blood count showed red cells 
4,520,000; hemoglobin 100 per cent (Sahli); 
white blood cells 10,000, polymorphonuclears 
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85.5 per cent. The blood Wassermann reaction 
and the urine were negative. During this two- 
day period of observation, the temperature was 
normal except for one rise to 99.2°; the pulse 
varied from 68 to 72 and the respiratory rate 
from 16 to 20. 

Amputation of the diseased organ was per- 
formed on May 19 under ether anesthesia. The 
incision was outlined as in a radical breast 
amputation for malignancy. Dissection was 
begun in the axilla with the thought that there 
might be some infected glands buried in the 
axillary fat. This area being cleared of its con- 
tents, dissection was continued downward 
toward the breast. As the upper portion of the 
breast was approached, a huge abscess was 
opened. Four to 6 oz. of pus were evacuated. 
The abscess cavity extended upward almost as 
far as the clavicle and downward to the seventh 
rib. It was located between the pectoralis 
minor and the chest wall. Realizing that to 
continue with the radical procedure would 
accomplish little, the operation was terminated 
with a simple mastectomy and drainage of the 
abscess. Rubber tubes were inserted and the 
wound was closed under considerable tension. 
Five days after operation all drainage material 
had been removed, but the wound edges had 
retracted leaving two open areas, each about the 
size of a silver quarter. Drainage was moderate 
in amount. These areas were allowed to granu- 
late; they did quite promptly under sunlight 
and balsam treatments. The patient was encour- 
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aged to bare his chest with the dressings off, to 
graded doses of sunlight. Nine weeks after 
operation, he was discharged from the hospital 
with the wound all healed except for two small 
discharging sinuses. He was last seen seventeen 
weeks after operation, and at that time the 
wound was completely healed except for two 
very small areas covered with solid crusts. 

The pathologist reported: “Breast, tubercu- 
losis, mainly about the pectoral muscles. Lymph 
nodes, endometrial hyperplasia; no evidence of 
tuberculosis.” 
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[SURGICAL SUGGESTIONS] 


HETHER only a drop or two of pus in the cortex or 

cancellus, or several drams in the medullary canal, 
chronic boneabscesses have auniformsymptomatology— 
persistent pain (often radiating and mistreated for “‘neu- 
ritis” and “‘rheumatism”’) and distinct localized bone 
tenderness. The condition is usually afebrile but some- 
times subfebrile (100°, even 101°). 
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gently selected and used, abolishes 

all psychic impulses, maintains the 
normal ratio between respiration and 
circulation, renders shock less liable before, 
during and after the operation, and 
shortens the period of convalescence. 

The fear of an operation either for 
extracting a splinter, or for a laparotomy, 
is universal. The dread of the anesthetic is 
often even greater than that of the opera- 
tion. Women and children openly acknowl- 
edge it, while men attempt to suppress or 
ignore it, and it is with these latter cases 
that immediate fatalities occur. The fol- 
lowing cases represent extreme fear: When 
Simpson was for the first time about to 
try chloroform on a patient, the orderly 
who was carrying the bottle fell and spilled 
it; no other being obtainable, Simpson 
proceeded without anesthesia with the 
operation, which was for hernia. The 
patient died at the first incision. Later 
another patient to be operated upon 
demanded chloroform; his condition being 
low, the surgeon feared to grant his wish 
but a cloth was held over his face; he took 
four inhalations of air and died. A third 
instance is that of the French surgeon 


Désault, who drew his fingernail over the 
perineum to mark the line of incision, 
when the patient suddenly gave a cry 
and died. 

Under local or spinal analgesia no 
immediate deaths from fear have as yet 
been reported, but pneumonias do occur 
occasionally and psychic shock is more 
common than with general anesthesia. 
To allow a patient to come to the operating 
room with all senses alert may cause an 
ineffaceable memory scar, that might 
unconsciously deter him from a necessary 
operation later. We therefore urge, for all 
methods whether local, spinal or general, 
preliminary medication that will render 
the patient indifferent to his surroundings 
or unconscious. This medication should 
be so ordered that when necessary the 
cooperation of the patient may be secured. 
The usual single dose of morphine, }¢ to 44 
grain, is insufficient to abolish all psychic 
impulses, as a “rise of blood pressure 10 
to 40 mm. systolic ordinarily, and occasion- 
ally on up to 80 or go mm. occurs, just prior 
to the administration of the anesthetic.” 

The comparison of a patient with and 
without preliminary medication is all in — 
favor of the patient properly prepared. 


* Presented with lantern slides and photomicrographs. By invitation. 
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Without such medication, the stage of 
excitement 1s seldom absent, unless one 
of the gaseous anesthetics is used as the 
introductory agent, and physical restraint 
is necessary. With the open drop ether 
method, a shudder or tremor passes over 
the body such as is seen at electrocutions 
or when an animal is hit in the head at the 
stock yard. Cyanosis and sweating, with 
more or less hyperpnea are not uncommon. 
It is at this period that fatalities often 
occur. 

With preliminary medication, a smooth 
induction is usual, with no rise in blood 
pressure or change in respiration and pulse, 
and with a pink color. On account of this 
smooth induction, shock is less apt to occur 
during operation. Finally, the patient 
emerges in a pain-free condition and usu- 
ally without nausea or vomiting. 

The ideal medication is one that syner- 
gizes with the other agents. Such a drug is 
magnesium sulphate. Used in_ small 
amounts as recommended, it is absolutely 
and unqualifiedly safe. Two cubic centi- 
meters of a 50 per cent solution has been 
used over 20,000 times at the Lying-In 
Hospital in New York. In all, about seven 
sloughs have occurred, which is about the 
same as with morphine and water. It has 
not endangered the life of mother or child. 
It synergizes with morphine, prolonging 
its effect three or four times, i.e., the value 
of the morphine is increased 50 to 100 per 
cent. At the Presbyterian Hospital in New 
York, two tables were prepared from a 
number of surgical cases and each table 
was selected in sequence from over 200 
similar cases. The patients receiving mag- 
nesium sulphate and morphine did not 
require a postoperative sedative for an 
average of sixteen hours. A parallel series 
of cases, receiving the same amount of 
morphine with water, required a _post- 
operative sedative in four hours. The 
Presbyterian Hospital was using at this 
time a breast hypodermoclysis of 300 to 
400 c.c. of a sterile and chemically pure 
4 per cent solution of magnesium sulphate, 
given at 110° F. 


The late Memphis surgeon, Dr. F. D. 
Smythe, used the same procedure and 
obtained similar results; but this technique 
required the presence of a house surgeon 
and was quite painful to the patient. Dr. 
Smythe then made the remarkable dis- 
covery that the same results could be 
secured with a much simpler technique. 
He used three hypodermic injections of }¢ 
grain of morphine dissolved in 2 c.c. of 
a 25 per cent solution of magnesium sul- 
phate with {509 grain of atropine added 
to the second dose given, at twenty minute 
intervals. One third of the patients thus 
prepared did not require any analgesic 
after operation. They also went four times 
as long as patients who were given mor- 
phine dissolved in sterile water alone, 
before an analgesic was required. The 
stage of induction is shortened and there is 
rarely a period of excitement. As more oxy- 
gen or air can be given, a pink color pre- 
vails with a pulse of 80 to 84. 

Harmon® also gives data showing the 
synergism between magnesium sulphate 
and morphine with resultant greater post- 
operative comfort, less nausea and vomit- 
ing and a decreased amount of morphine. 
The personal observation of one of us 
(Gwathmey), especially with colonic anes- 
thesias, is that a more perfect brain block 
results, with better relaxation and increased 
analgesia, when magnesium sulphate is 
used. It also synergizes with ether, increas- 
ing the margin of safety, and reducing the 
amount used. In the laboratory,’ it has 
been proved that after preliminary medica- 
tion, using 7 per cent ether intravenously, 
anesthesia comes on sooner, less ether is 
used and the margin between complete 
anesthesia and respiratory failure is wid- 
ened, thus making anesthesia a safer pro- 
cedure. In this way animals are anesthetized 
more easily and with less excitement. The 
preliminary used with these experiments 
was paraldehyde and potassium bromide. 
Meltzer and Auer in 1913 to 1914, using 
one half or less of the anesthetic dose of 
magnesium sulphate, anesthetized animals 
deeply with one tenth the dose of ether 


otherwise required. Hooper and Gwathmey 
in 1925 determined quantitatively that 
using one half the anesthetic dose of mag- 
nesium sulphate, with one ninth the anes- 
thetic dose of ether produced surgical 
anesthesia, without increasing the toxicity. 
The medication suggested at this time, 
for adult patients, is }¢ grain of morphine 
in 2 c.c. of a 50 per cent solution of magne- 
sium sulphate one hour before operation. 
This medication is to be repeated at fifteen 
minute intervals, twice for males and once 
for females. In addition, 10 grains of 
chloretone should be given either by mouth 
in capsule, or as a suppository. If uncon- 
sciousness is desired, forty minutes before 
operation the following retention enema 
should also be given: paraldehyde, 2 dr.; 
ether, 2.5 0z.; oil, q.s. ad, 4 oz. This medica- 
tion may be given by a nurse, and the 
patient will not require any special atten- 
tion, as surgical anesthesia with relaxed 
tongue and jaw will not occur. The termi- 
nal anesthetic will be greatly reduced, for 
instance, if nitrous oxide is used, and the 
oxygen can be increased to 50 per cent or 
over. If chloroform or ether is used, only a 
few drops or a very attenuated vapor will 
be necessary to complete the anesthesia. 
The main object of preliminary medica- 
tion, as deduced from our laboratory 
experiments, is to avoid the possibility of 
postoperative lung lesions. At this time we 
do not attempt to explain these lung 
lesions.* We merely give the facts as found. 


EXPLANATION OF PLATES* 


The autochrome photomicrographs show 
that regardless of the anesthetic employed, 
whether ether, nitrous oxide or one of the 
hydrocarbon gases (acetylene, ethylene or 
propylene), lung lesions occur when ani- 
mals are not given preliminary — 
These results represent a year’s work, 
which approximately 500 animals were 
employed to determine the value of pre- 
liminary medication in general anesthesia. 
These laboratory data show what clinical 


*These plates can be found in Netson’s “Loose 
Leaf Surgery,” 


Vol. 1, opposite page 514. 


600 American Journal of Surgery Hooper, Gwathmey—General Anesthesia 


DECEMBER, 1927 


experience verifies, that proper preliminary 
medication is as important as the general 
anesthetic agent. 

The albino rats employed in the experi 
ments were obtained from one source and 
were kept on a constant well-balanced diet 
for at least two weeks before the tests. 
They were fasted for from sixteen to 
twenty hours immediately before the experi- 
ments, then weighed, and the preliminary 
medication was injected per kilogram body 
weight. Water was supplied during the 
fast period. 

Four animals were employed for each 
experiment. Two of the animals were given 
intramuscularly 0.8 c.c., per kilogram body 
weight, of magnesium sulphate solution 
(50 per cent) with novocain (2.5 per cent) 
and morphine (1¢ grain in 2 c.c. ). Ten min- 
utes after the preliminary injections all four 
animals were placed in the gas chamber 
and given the same mixture with the gauges 
so set that all animals were killed within 
thirty minutes. The controls jumped around 
and struggled against the anesthetic. The 
animals receiving the preliminary medica- 
tion fell asleep with no excitement stage. 
After the animals were killed, they were 
immediately necropsied. Lung lesions were 
found in those that did not receive prelimin- 
ary medication. Gross examination showed 
distention, edema and congestion. With 
ether it was not unusual to find atelectasis 
involving a portion of one lobe and often 
massive atelectasis involving one or more 
of the lobes. 

The heart, kidneys and liver showed no 
gross lesions, and they were not examined 
microscopically. The microscopic lesions 
were perivascular edema, diffused pete- 
chiae, alveolar spaces filled with fluid and 
bronchi containing edematous fluid. 

On the other hand, the lungs of the ani- 
mals that received preliminary medication 
were relatively normal. 

Thousands of individuals have been 
anesthetized without preliminary medica- 
tion, and have made uneventful recoveries. 
However, the facts here presented may 


possibly explain certain fatalities, which 


} 
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have hitherto been either unsolved or 
referred to other causes. 


SUMMARY 


The removal of psychic impulses, the 
reduction in the amount of the terminal 
anesthetic, the increased margin of safety 
and the prevention of lung lesions are 
sufficient reasons why preliminary medica- 
tion should be used with all methods of 
analgesia and anesthesia. 
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POSTOPERATIVE COMPLICATIONS OF 


SUPPURATIVE APPENDICITIS 


HE story of success or of failure in the 
treatment of suppurative appendicitis 
is to be found in the notes recording 
the postoperative events in their sequence 
to recovery or death of the patient. In a 
large measure these postoperative events 
are influenced by such factors as the duration 
of the disease, the individual resistance of 
the patient, and the nature of the operative 
procedure. Recognition of this fact has led 
to the general acceptance of such funda- 
mental principles of treatment as early 
operation, support and protection of the 
patient by every possible means, and the 
adoption of such surgical measures as may 
best serve to control the pathological 
process in cases where a suppurative 
appendicitis is encountered. 

It should be of interest to observe how 
far the application of these principles has 
come toward achieving the recovery of the 
patients to whom they have been applied. 
Also, it is of importance to review the 
results of various methods of postoperative 
care for the relief of the complications of 
this disease, with a view to establishing 
their validity, or of recognizing their 
need of improvement. This makes desir- 
able the reporting of series of cases from 
time to time, for comparison with the 
records of former years. It is by such means 
that the surgeons dealing with the problem 
may come at last to agreement upon the 
best methods of managing this most 
common of surgical emergencies. 

The literature of the subject is already 
voluminous, and this paper has been pre- 
pared with the object of adding one more 
report to the growing mass of evidence. It 
reviews the postoperative complications of 
suppurative appendicitis as seen in a fairly 
busy surgical service over a period of five 


years. 


Convict W. Cutter, JR., M.D. 
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During this space of time, in a total of 
974 cases of acute appendicitis, there have 
been treated at the Roosevelt Hospital 
from January, 1922 to January, 1927, 392 
cases of suppurative appendicitis. From 
this group are excluded all such cases of 
appendicitis as have been classified either 
as “chronic” or “interval.” Excluded also 
are those cases, 582 in number, classified 
as acute appendicitis, in which no suppura- 
tive process was present at operation, 
nor supervened later. The rather restricted 
group that remains comprises those cases 
in which there was definite suppuration 
requiring drainage. These cases showed 
empyema or gangrene of the appendix 
(either partial or complete), or perforation, 
or marked exudate, and were associated 
with more or less widespread peritonitis, 
or with abscess. It was in this group that 
complications of the disease were most 
frequently encountered and proved of the 
most vital consequence. There were 83 
cases, or 21 per cent of this series, that 
developed complications. 

Reviewing these cases with reference to 
the pathological process encountered at 
operation, it was found that 290, in addi- 
tion to the disease of the appendix itself, 
had a local peritonitis or periappendicial 
abscess, while 102 had diffuse peritonitis. 
As to the results of treatment in the 392 
suppurative cases, 337 were discharged 
cured, 14 improved, 41 died. These figures 
represent a mortality from all causes of 
10.5 per cent of the drained cases and 4 
per cent of all the acute cases. These 
mortality figures may be compared with 
those of Bancroft,! 6.8 per cent, and of 
Beekman? who, averaging fifteen reports 
from various sources on 14,154 cases, 
found 8.7 per cent of deaths. 

While these patients came to us at vary- 
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ing intervals after the onset of symptoms, 
ranging from six or eight hours to three or 
four days, the plan of treatment followed 
was essentially the same in all but one case, 
obviously moribund on admission. Follow- 
ing the principle of Gerster* that “in the 
vast majority of cases procrastination is 
more dangerous than operation,” the 
diagnosis of acute appendicitis with or 
without peritonitis was considered the 
indication for immediate operation. These 
cases were operated upon as emergencies, 
irrespective of the hour. 

Following a cleansing enema, shave, and 
iodine preparation, the right intermuscular 
incision was the approach of choice. The 
rectus incision was usually reserved for 
those cases in which there was some doubt 
as to the diagnosis, being used most fre- 
quently in those female patients in whom a 
pelvic lesion was suspected. The appendix 
was removed in all cases except where there 
was need for shortening the operation on 
account of the patient’s condition, or dan- 
ger of spreading septic material in the 
peritoneal sac by excessive manipulation. 
The stump was inverted and buried when- 
ever possible. Gangrene of the appendix, 
rupture or the presence of a purulent or 
sero-purulent exudate were the indications 
for drainage. The means of drainage 
employed was either fenestrated rubber 
tubing or a wrapped tube (i.e., a cigarette 
drain enclosing a rubber tube). About an 
equal number in the series were drained 
by each method. No attempt at mechanical 
cleansing or irrigation of the abdomen was 
made, but suction was uniformly employed 
to remove carefully all obtainable septic 
exudate. 

The postoperative complication that 
gave the greatest concern in this series 
and was responsible for 63 per cent of the 
total mortality was peritonitis. When, in 
these cases, it became evident that a 
generalized peritonitis had developed or 
had not begun to subside after operation, it 
was the policy to discontinue all nourish- 
ment and fluid by mouth, to keep the 
patient in Fowler’s position and to admin- 
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ister normal saline solution by hypodermo- 
clysis or glucose in saline solution by vein, 
and tap water by rectum, sometimes by 
Murphy’s method, though more usually by 
repeated small (6 oz.) injections. Morphine 
was used for the control of pain and to insure 
quiet, but not to the extent of full narcoti- 
zation as advocated by Ochsner‘ and Crile.*® 
Instead of favoring “‘bowel-splinting”’ it 
was our effort to stimulate bowel elimina- 
tion with the object of avoiding, as far as 
possible, the toxic effects of ileus, and of 
controlling distention. To this end colonic 
irrigations were employed, usually in 
conjunction with pituitrin administered 
hypodermically. Ox-gall, or milk-and- 
molasses enemas were also used, and hot 
stupes were applied to the abdomen. 
Lavage was resorted to for the control of 
vomiting and gastric dilatation. Trans- 
fusion as a means of support has been 
found of value in a number of the cases. 

Of the 102 cases classified as having 
diffuse peritonitis at operation, in 71, 
or nearly 70 per cent, the disease was con- 
trolled and went on to recovery under this 
treatment, while in 27 it proceeded with 
fulminating peritonitis. In addition, in four 
cases diffuse or generalized peritonitis 
developed following operations in which a 
more or less localized abscess was found. 
Of the total of 31 cases in which peritonitis 
developed or was not controlled 26 died. 
The five who survived raise the recovery 
rate in all cases of diffuse peritonitis 
to 71.7 per cent, almost the exact figure 
reported by Fowler’ in 1911. 

In passing, it might be of interest to note 
the cases in this group that showed multi- 
ple complications. One, a child, had 
pneumococcus peritonitis and died twenty- 
five days after operation. One patient had 
diabetes and died on the sixth day in spite 
of the use of insulin. Two patients were 
pregnant, both a little over four months, 
and both died after aborting. Two patients 
had uremia, and one, a man of sixty-eight, 
had myocarditis and asthma. One died of 
pulmonary embolism on the fifth day. 

Following’ the recommendation of 
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McKinnon,‘ high enterostomy for paralytic 
ileus was performed in five of these cases 
on the second and third days. One 
recovered. 

The death of 26 out of 31 patients in 
whom this grave complication, general 
peritonitis, arose bears evidence of the 
severity of the disease and suggests that 
there may be room for improvement in 
the treatment of the condition. Although 
the statistics are difficult of comparison 
because of the interpretations of the condi- 
tion by different observers, it is interesting 
to note in this connection the varying 
methods of treatment employed in appen- 
dicitis with diffuse peritonitis. Deaver® 
advocates delaying operation where diffuse 
peritonitis is present until localization and 
abscess formation have occurred. Ochsner‘ 
advises against operation until the acute 
symptoms have subsided. McLeod” recom- 
mends operation, but quiet and morphine 
liberally thereafter. Crile,> in support of 
his anoci treatment, reports 2 deaths in 
391 cases of acute appendicitis. Judd® 
prefers the use of an ice coil on the abdo- 
men and no opium. Gerster,* who in 1910 
advocated early operation in peritonitis, 
had a mortality of 14 per cent. On the 
other hand, Torek!® twenty years ago 
reported 83 per cent of cures in 18 cases, 
following washing of the abdomen and no 
drainage in diffuse peritonitis; and Blake" 
about the same time, but using drainage, 
had a 19.2 per cent mortality in 78 cases. 
Costain,!® who recommends lymphaticos- 
tomy of the thoracic duct, had one case 
successfully treated by this means (pneu- 
mococcus); while Lehman and Copher" 
report improvement in one patient who 
subsequently died. 

Whether the life of the patient suffering 
from general peritonitis as a postoperative 
complication of suppurative appendicitis 
can best be conserved by enterostomy, by 
sedative or by active eliminative treatment 
still remains an open question. Increasing 
experience will probably show that each 
has its appropriate field in a certain type of 
case, or at a certain stage of the disease. 
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If enterostomy is to prove of value in a 
given case, it must be done early. On the 
other hand, it is apparent that some 
patients are so overwhelmed by their 
peritoneal sepsis that any interference is 
contraindicated, so that support and treat- 
ment of the Ochsner type offers the only 
hope. 

The second postoperative complication 
in order of frequency in this series was 
secondary intraperitoneal abscess. This 
complication developed 18 times in the 
392 drained cases, or 4.6 per cent. There 
were 6.2 per cent in Bancroft’s! series. The 
development of these abscesses was usually 
signalized by the failure of temperature to 
subside or by its recurrence, attended by 
some pain, more or less distention and the 
presence of tenderness or a palpable mass. 
Ten of these abscesses were successfully 
drained through the original operative 
wound. The remaining eight required 
secondary operation for relief. Of these, 
four were subphrenic abscesses, two were 
in the right lumbar gutter, two subhepatic, 
and two in the left lower quadrant. 

Of the eighteen patients developing 
secondary abscesses five died, including two 
of the four subphrenic cases; the subphrenic 
cases that survived were drained by rib 
resection. Here, as in the instance of gen- 
eral peritonitis, multiple complications 
played a part in the mortality. One of the 
fatal subphrenic cases developed a thoraco- 
abdominal fistula on the thirteenth day, 
the abscess rupturing into the lung. The 
other, following a prolonged septic fever, 
developed acute cholecystitis, and an 
inflamed gall bladder containing stones 
was removed on the forty-ninth day. The 
temperature elevation persisted, the 
patient developed a cough and died thirty- 
one days after the second operation. 
Autopsy revealed the subphrenic abscess 
and miliary tuberculosis. One patient 
developed pleural effusion and died with 
pulmonary edema following multiple 
abscess pocketings. 

The therapeutic policy followed in these 
cases of secondary abscess was to await 
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definite localization of the abscess mass, 
then to approach it for drainage by the 
shortest feasible route. In several instances 
tender areas with corresponding symptoms 
that suggested developing abscesses sub- 
sided without interference. In 3 cases 
spontaneous drainage occurred through 
the wound. 

Various authors report an incidence of 
fecal fistula, following drained appendec- 
tomies, of from 5 to 8 per cent. In this 
series there were five of these cases, or 
about 1.5 per cent, and no fatalities. Three 
of these fistulae occurred as complications 
of secondary abscesses, the remaining 2 
developing at the wound site. Three 
closed spontaneously, 2 requiring second- 
ary operative repair. 

As a measure to prevent the possible 
development of fecal fistula by gut necrosis 
from drain pressure, daily shortening of 
the drains by an inch or more was the 
practice. Once the tract was well estab- 
lished the drains were usually removed 
entirely from the fourth to the eighth day 
after operation. 

Mechanical ileus as a subsequent com- 
plication of these drained cases occurred 
five times in the group under study (1.3 
per cent). One such complication developed 
in a case with diffuse peritonitis and sec- 
ondary subhepatic abscess. An _ enter- 
ostomy was done on the twenty-seventh 
day with recovery. Another recovered 
following drainage of a secondary abscess on 
the ninth postoperative day. Of 3 cases of 
ileus that developed as the result of adhe- 
sions following diffuse peritonitis, 1 recov- 
ered after division of adhesions at a second 
operation on the sixteenth day, 1 recovered 
after ileostomy on the seventeenth day and 
1 died after a colostomy done a month 
following the original appendectomy. An 
autopsy on this case revealed multiple 
adhesions throughout the abdomen. 

Considering the number of cases in which 
inflammatory conditions were found, more 
or less widespread in the abdomen at the 
time of operation, it has been a matter of 
wonder that obstructive adhesions have not 
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been encountered more frequently. None of 
the patients returning to our follow-up 
clinic have given evidence of frank obstruc- 
tive symptoms as a late complication, 
although there have been a number com- 
plaining of constipation. As a routine, after 
recovery from peritoneal inflammation, 
laxative diet and the use of mineral oil have 
been advised. 

Cellulitis of the abdominal wall, with 
abscess formation, occurred in 3 cases; 
these recovered satisfactorily following 
drainage. No case of progressive gangrene 
of the abdomen, such as described by 
Brewer and Melenay, was encountered. 
There was one case, however, in which 
rather wide sloughing of the wound required 
skin grafting. During the past two years 
we have adopted Pool’s advice against 
suture of these drained appendectomy 
wounds beyond the parietal peritoneum. 
While no statistics can be quoted from 
our records on this point, we have been 
impressed by the fact that we see much 
less sloughing of muscle and fascia than 
when suture is done, and that the unsutured 
wounds granulate more satisfactorily and 
heal more rapidly. This applies to the 
intermuscular incisions especially, as we 
have not ventured to leave our rectus inci- 
sions unsutured. 

As to the late result in drained wounds, 
the recall clinic has produced six postopera- 
tive hernias, or 1.5 per cent. None of these 
occurred in unsutured cases, but the 
method has been used too short a time to 
permit the drawing of any conclusions from 
this fact. Of the six hernias, four occurred 
in intermuscular incision scars and two in 
rectus incisions. Since Stillman’* in his 
earlier Roosevelt series reports an equiva- 
lent of 2.1 per cent and Bancroft 14.7 per 
cent, it is natural to suppose that there 
have been other cases of hernia which*‘our 
follow-up has failed to find. Yet, since the 
number of intermuscular incisions greatly 
outnumbered those of the rectus type, the 
occurrence of hernia as found in this series 
seems to support the contention of the 
advocates of this approach. As a measure of 
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prevention against postoperative hernia it | 


has been the practice to advise the wearing 
of a supporting belt for at least six months 
in the drained cases. 

Of the incidental complications in these 
patients, diabetes was present in three, 
with two deaths. One of the fatal cases had 
diffuse peritonitis and died on the sixth 
postoperative day; insulin was used in this 
case. The other death occurred in a patient 
of sixty-six with severe nephritis besides 
the diabetes; no insulin was employed. 
The case that recovered, following appen- 
dectomy with drainage of an abscess, 
improved under the use of insulin. Abortion 
occurred three times in the series, with two 
deaths. These fatal cases were referred to 
in discussing the general peritonitis group, 
to which they both belonged. The recovery 
followed miscarriage on the ninth day after 
appendectomy and drainage of an abscess. 
Uremia was noted as occurring twice in 
elderly patients, once in a general peritoni- 
tis case (already noted), and once following 
drainage of an abscess. It proved fatal in 
both instances. Thrombophlebitis occurred 
in one case, in the right saphenous vein. 
Chicken-pox was an unwelcome addition 
in two instances. No record of parotitis 
was found in the entire group. This may 
have been merely good fortune, but we feel 
that there is some merit in careful mouth 
hygiene and in the practice of encouraging 
these septic patients to chew gum. 

Pulmonary complications were not num- 
erous. Pneumonia or bronchitis developed 
postoperatively in 8 cases (about 2 per 
cent) and resulted in 2 deaths. Empyema 
occurred in 1 case. Pulmonary embolism 
resulted in one fatality on the fifth post- 
operative day, while the one other patient 
in whom this accident occurred made a 
good recovery. It is possible that some of 
the cases reported as having pneumonia 
really suffered from massive collapse of the 
lung, although in none was it recognized 
as such. 

Review of this group of cases presenting 
postoperative complications in suppurative 
appendicitis presents several features that 
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are perhaps worthy of comment. Pulmo- 
nary inflammations, always a source of 
apprehension, accounted for only one-tenth 
of the complications. Abdominal wall 
infection was infrequent, and sloughing 
was apparently less in unsutured wounds. 
Postoperative hernia was rather infrequent, 
being relatively much less common in inter- 
muscular incisions. Mechanical ileus was 
rare, accounting for only one death in the 
series. Fecal fistula was not a prominent 
complication, and in but two instances was 
it possibly ascribable to the presence of 
drains in the wound; spontaneous closure 
was the rule rather than the exception. 
Next to spreading peritonitis, secondary 
abscess was the most frequent complication. 
The majority of these were within reach of 
the wound. Of the remote secondary 
abscesses, those of the subphrenic type 
proved the most grave. The presence of an 
intercurrent uremia, diabetes or pregnancy 
constituted a grave handicap to the 
patient suffering from severe intra-abdomi- 
nal infection. Uncontrolled or progressing 
peritonitis remained, as it has always been, 
the least responsive to treatment, the 
greatest menace to the patient and the most 
trying problem to the surgeon. 
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Discussion 


Dr. F. W. Bancrort: It is indeed important 
that at intervals statistics of a series of cases 
should be reported, to compare with those of 
other authors. And yet it is difficult to compare . 
statistics: for instance, Dr. Cutler’s mortality 
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figures were 4 per cent for all cases of acute 
appendicitis, while those on Doctor Pool’s cases 
reported by me were 4.2 per cent. On the other 
hand, Dr. Cutler reports a mortality of 10.5 per 
cent for suppurative cases, while in those I 
reported the mortality was 6.8 per cent. Our 
figures were taken from drained cases, and it is 
reasonable to assume that we may have 
classified some cases as suppurative that would 
not be so classified in Dr. Cutler’s report. This 
might make the difference in our mortality 
statistics. 

There is one point I should like to emphasize 
in the immediate postoperative treatment of 
suppurative appendicitis. During the anes- 
thesia we have inserted the so-called Levin 
tube, which is a modification of a duodenal 
tube, through the nose. This is left in for forty- 
eight hours, and we allow the patient to drink 
unlimited quantities of water. If the tube is 
properly functioning this water is directly 
siphoned out. This diminishes immediate 
postoperative vomiting and puts the upper 
abdomen at rest. It seems that a great deal of 
attention has been given to keeping the lower 
abdomen at rest, but not so much to the neces- 
sity for rest of the upper abdomen. This pro- 
cedure has been a routine measure on my 
service at the Lincoln Hospital, and we feel 
that we have had less complications since using 
it. In the series I reported, the percentage of 
peritoneal abscesses was higher than in those 
reported by Dr. Cutler. Our series showed 25, 
or 4.2 per cent. In low pelvic abscesses, we have 
found drainage through the anterior wall of the 
rectum an admirable measure. It is a simple 
procedure, and we have had no secondary 
complications due to its use. The dangers of 
abdominal approach are that the infection is 
spread and that occasionally a fecal fistula 
results. 

I am interested in the difference in our figures 
in postoperative hernias. My statistics are from 
500 followed cases examined personally. Many 
of these patients did not know that they had 
hernia. This might account for some of the 
discrepancy in the statistics of Dr. Cutler and 
myself. In studying the age incidence of hernia, 
I found that in children below ten years of age 
the percentage of hernia was 17, while between 
the ages of eleven and thirty it was about 6, 
and then rapidly increased to 25 in the decade 
between fifty and sixty years of age. As the 
active muscular life of an individual occurs 
between ten and thirty, it would seem that 
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hard work and exercise had nothing to do with 
the production of hernia. I believe that hernia 
is potentially created before the patient leaves 
the hospital; that is, if there is marked slough- 
ing of fascia a hernia is apt to occur. In children 
and the aged this occurs more readily than in 
young, well-muscled adults. Since the adoption 
of no sutures in the wound save those necessary 
to close the peritoneum, the incidence of hernia 
has been reduced over 3 per cent in our figures. 
The sloughing of fascia is frequently caused by 
the insertion of sutures which traumatize the 
fascia and interfere with the blood supply. 
Certainly the average patient leaves the hos- 
pital in less time when sutures have not been 
inserted. 

Dr. R. T. Morris: Dr. Cutler speaks of 
the question of elimination treatment as 
opposed to the Ochsner method. That relates 
to the time for operation. After a spreading 
peritonitis has been halted, we may employ 
elimination methods aimed at disposal of 
toxins. The Ochsner treatment included the 
idea that any food or even water introduced 
into the stomach excites peristalsis, which 
spreads infection over the whole peritoneum. 
By starvation plus opium at times he put the 
bowel at rest. By causing cessation of peristal- 
sis the area of infection became walled in. 
After that was his time to operate. That princi- 
ple is a good one, but we may modify it by a 
two-minute operation for introducing drainage 
and then go on with the Ochsner starvation 
treatment. When we are sure the active peri- 
tonitis has ceased, then we may employ elimi- 
nation methods. One of the best of these is a 
rectal injection of alum, 1 ounce in 1}4 pints 
of water. In the bowel alum produces the same 
effect as it does in the mouth, exciting a free, 
watery secretion and bringing about a rapid 
pouring out of toxins. It commonly acts in ten 
or fifteen minutes. The Murphy drip has its 
place when we need to overcome acidosis and 
increase intravenous pressure. Flushing of the 
abdomen, I am glad to find, Dr. Cutler has 
dropped out. Inverting the stump of an appen- 
dix takes time and is unnecessary; instead, 
apply a simple catgut ligation. If fecal fistula 
occurs, it will close spontaneously if you leave 
it alone; it is a mistake to operate on these 
cases of fecal fistula. 

Dr. E. W. Peterson: I wish to discuss but one 
point in Dr. Cutler’s paper. Is enterostomy 
or is jejunostomy of value in the ileus which 
may complicate suppurative appendicitis? In 


mechanical ileus there is no question as to the 
value of this procedure. In ileus of a purely 
toxic or paralytic type, however, it has been 
my experience that it is not only valueless but 
actually harmful. I have used it at the time of 
the original operation and also as a last resort 
in peritonitis cases, and never has it seemed to 
do any good. The duodenal tube, mentioned by 
Dr. Bancroft, will make the patient more 
comfortable and will accomplish much benefit 
in these cases. 

Dr. J. I. Russexv: Dr. Cutler and I are very 
much in accord on indications for operation 
and other points. By operating early we have 
tried to prevent the spreading of peritonitis. 
The mortality in cases of peritonitis depends on 
three factors: the extent of the peritonitis, the 
resistance of the patient, and the virulence of the 
organism, which varies with the individual. 

Our information on any of these points is 
limited at the time of operation; we cannot 
judge whether the peritonitis is completely 
generalized or spreading, and we know nothing 
as to the resistance of the patient or the virulence 
of the organism in that particular individual. 

The main question is when to operate. There 
has been a good deal of discussion whether to 
wait and then, after a thirty-six- or forty-eight- 
hour onset, to carry out the Ochsner method; 
or whether to operate immediately. My feeling 
in general is that immediate operation, remov- 
ing the appendix and thereby the infecting 
focus, is the better procedure. There are 
exceptions to this rule and one is guided by 
indications at the time. The operation in 
spreading or generalized peritonitis is an easy 
one, inasmuch as the appendix is easily reached 
and quickly removed. I have not felt coura- 
geous enough to leave it in these cases of 
spreading peritonitis and I believe in the 
majority of cases it is better to remove the 
appendix, establishing drainage, and then 
executing the so-called Ochsner treatment and 
anticipating development of a localized collec- 
tion of pus. 

There is another point that Dr. Bancroft 
tells me he intended to speak of and that is in 
regard to the fact that anesthesia has changed. 
We are using more ethylene and nitrous oxide- 
oxygen. It will be interesting five years hence 
to see whether that will make any difference 
in these cases. 

As to the question of ileostomy, at one time 
I thought it a good thing and I still cannot see 
that it is unattended by success. However, the 
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results in toxic ileus have been rather disappoint- 
ing to me; when it is, or is associated with, a 
mechanical ileus, ileostomy is of utmost value. 

Dr. M. K. Situ: I had a case of acute 
appendicitis with abscess in a severely diabetic 
patient on whom I performed appendectomy 
and drainage under local anesthesia. He devel- 
oped gas gangrene and died in about a week. I 
gave him gas gangrene serum the day before 
death. This is the only instance in which I have 
had this complication in appendicial wounds, 
although it would seem that they might be 
liable to such infection. I felt that if the wound 
had been left unsutured about the drain the 
chances of the infection having developed 
might have been less. 

Dr. E. D. TrRuEspELL: A mortality of 10 per 
cent is very creditable for a series of cases of the 
type requiring drainage. I have of late formed 
the habit of merely ligating the stump of the 
appendix when a drain is to be employed. If, in 
cases to be drained, the tissue of the appendix 
in the region of the cecum is in good condition, 
a ligature is adequate. If not, the less done to 
the appendix stump the better. It is uncommon 
at the present time to see cases of general 
peritonitis of appendicial origin; certainly they 
are less common than twenty years ago. It is 
probable that this is due to the fact that appen- 
dicitis is at present diagnosed with greater 
precision. I was glad to learn that Dr. Cutler 
believed in evacuating the bowel at an early 
date after operation in the sicker cases. It is 
my own habit in cases of suppurative appen- 
dicitis with drainage to order an enema twelve 
to twenty-four hours after operation and to 
repeat this every eight or twelve hours until the 
bowels are under control and distention has 
been relieved. In regard to leaving the wound 
open in the more severe cases, it seems to me 
that sloughing takes place so rarely that it 
would be unfair to the patient to leave all 
wounds open on this possibility. In my expe- 
rience the great majority of wounds in drained 
cases have healed without sloughing, eventually 
becoming firm and strong. 

Dr. CuTLerR (closing): On the question of 
wound healing after leaving it unsutured in 
drained cases, I am of definite opinion. The 
cases we used to sew up unquestionably had 
dirtier wounds afterwards than those we are 
now leaving unsutured. 

I have been interested in reading of the 
effects of anti-Welch bacillus serum. The basis 
of the treatment is the hypothesis that a toxic 
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ileus is due to products from the growth of the 
Welch bacillus. We have not tried it in any of 
our cases but we shall probably do it some day 
because it is so highly spoken of. As to Dr. 
Peterson’s question in regard to enterostomy 
and ileostomy, in my paper there were 5 cases 
in which enterostomy was done with the object 
of relieving paralytic ileus, and of these 1 
survived. In cases where obstruction is the main 
feature it is a brilliant procedure, but when the 
ileus was toxic we were much less impressed. 
I shall try the alum enemas suggested by Dr. 
Morris. He advised against inverting the 
stump; I should be very much readier to ligate 
the stump without inversion had I not seen the 
third case that I shall present here. Ligation 
was done }¢ in. from the base of the cecum; 
but fourteen months later an abscess developed, 

of the fulminating gangrenous type, in that 
stump. Dr. Bancroft’s point concerning com- 
parative statistics is very well taken in regard 
to postoperative herniae. I have suggested in 
the paper the deficiencies in our follow-up of 
cases in this particular. I was called up only last 
night to operate on a strangulated hernia in a 
case drained five years ago. 


PRESENTATION OF CASES 


GANGRENOUS APPENDICITIS; DIFFUSE 

PURULENT PERITONITIS; SECONDARY 

ABSCESS; DOUBLE FECAL FISTULA, WITH 

SPONTANEOUS CLOSURE; HEMORRHAGE 

INTO ABSCESS CAVITY AND BOWEL; 
RECOVERY 


CONDICT W. CUTLER, JR., M.D. 


A. H., aged thirty-nine, admitted to Roose- 
velt Hospital October 16, 1925, complaining of 
pain in the lower right abdomen. Feeling of 
lower abdominal distention began two and one- 
half days before admission. Catharsis twice, 
produced numerous bowel actions. Patient 
vomited four or five times one day after onset of 
pain. Six hours before admission pain suddenly 
ceased. 

Marked right lower quadrant tenderness, and 
rigidity of entire lower abdomen. Tenderness 
on the right side of pelvis elicited by rectal 
examination. Temperature on admission 102°; 
pulse 120; white blood cells 6,000, polynuclears 
73 per cent. 

Immediate operation revealed diffuse puru- 
lent peritonitis, with about 8 ounces of foul, 
brownish pus free in the peritoneum. The 
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appendix lay in retrocecal position, was 
gangrenous at the tip, and ruptured. It was 
removed, the pus was removed by suction and 
drains were inserted to the retrocecal space and 
pelvis. The wound was left unsutured. 

The temperature subsided after operation 
to 100° on the second day, but began to rise on 
the ninth, with vomiting, frequent loose stools 
and abdominal pain; temperature 102°. Ten- 
derness and mass were found in the lower left 
quadrant extending to the midline. White blood 
cells 20,000, polynuclears 85 per cent. Second- 
ary operation for drainage of abscess on the 
thirteenth day. Patient was very ill, requiring 
infusions of saline solution with glucose. 

There was much drainage, becoming fecal 
from both wounds. On the second day after 
the second operation there was profuse hemor- 
rhage from the secondary wound, and a 
quantity of bright blood by rectum, suggesting 
the sloughing through of an intestinal wall 
vessel. Packing failed to control this. Coagulen 
(1 ampoule every 2 hrs.) was begun hypoder- 
mically and diminution of bleeding followed. 
As the patient was very much depleted a trans- 
fusion of 500 c.c. was given on the third day. 
Although some bleeding persisted, improve- 
ment began with cessation of vomiting, less 
diarrhea and lower temperature. The tempera- 
ture reached normal on the fiftieth day after 
the first operation. Both fecal fistulae closed 
spontaneously and the patient was discharged 
on the eighty-second day. No subsequent 
complaints. 
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APPENDICITIS WITH THICKENING OF 
ILEUM AND CECUM; DRAINAGE; POST- 
OPERATIVE BRONCHOPNEUMONIA AND 
EMPYEMA; ABDOMINAL WOUND SUP- 
PURATION AND FECAL FISTULA; PER- 
SISTENT MASSIVE INFILTRATION OF 
CECUM AND ASCENDING COLON; RESEC- 
TION; RECOVERY 


CONDICT W. CUTLER, JR., M.D. 


V.L., aged forty-one, admitted June 17, 1926. 
Dull aching pain in the right lower quadrant 
for two months; more severe for one week. Ice 
bags have not given relief. Bowel movement 
daily. No vomiting. 

Mass in right lower quadrant, tender. White 
blood cells 10,000, polynuclears 80 per cent; 
temperature 99.2°. Diagnosis: appendicial 
abscess. 

Operation: day of admission. Right rectus 
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incision. Terminal ileum, base of cecum and 
appendix found, composing an infiltrated mass 
at the pelvic brim. Appendix not readily identi- 
fied. Separation along cleavage line between 
mass and pelvic wall entered small abscess. 
Appendectomy not attempted because of 
induration. Drained. 
Temperature gradually rose to 105.5° on 
sixth day with signs of bronchopneumonia, con- 
firmed by roentgen-ray examination. w. B. C. 
58,000, polymorphonuclears 95 per cent. 
Temperature subsided to normal on the 
twelfth day, then rose to run irregularly until 
the thirty-third day. Roentgen-ray examina- 
tion and thoracentesis revealed purulent fluid 
in the right chest. During this time abdominal 
wound continued draining profusely, with some 
fecal content. On the thirty-fourth day thorac- 
otomy with drainage was done with partial 
resection of seventh rib, right. Type 1v pneu- 
mococcus. Temperature subsided and reached 
normal on the fortieth day. Chest tube 
removed. Patient improved, was out of bed on 
the forty-ninth day. Chill and temperature for 
two days followed, but subsided after opening 
of a pus pocket through abdominal wound. 
There was gradual improvement, but anemia 
o and depletion continued. Transfusion on the 
fifty-eighth day was followed by more rapid 
improvement. Patient discharged with abdom- 
inal draining sinus on the seventy-ninth day. 

October 12th, 1926, readmitted for fecal 
fistula. 

Operation by Dr. Russell for closure of the 
fistula: Right rectus incision revealed a 
massive infiltration of the cecum and ascending 
colon into which the sinus led. The thickening 
was So great as to suggest new growth. The ileo- 
cecal junction was involved and the gut lumen 
much diminished. The cecum and colon were 
removed to the midtransverse colon and a 
side-to-side ileocolostomy done. The patient 
made an uneventful recovery and was discharged 
thirty days after operation. Patient has been 
well and gained twenty-five pounds in the 
six weeks since discharge. 


RECURRENT ACUTE APPENDICITIS 
AFTER PARTIAL APPENDECTOMY 


CONDICT W. CUTLER, JR., M.D. 


M. W., aged thirty-two, admitted January 
26, 1925. Six days before admission the patient 
had epigastric pain after eating. This became 
more severe and cramp-like, localizing in the 
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umbilical region on the fourth day and requir- 
ing morphine. There was no vomiting, and for 
three days before admission no bowel move- 
ment. 

Generalized lower abdominal tenderness; no 
definite localization. Slight rigidity. Some dis- 
tention for which ox-gall enema gave relief. 
Temperature 101°, w. B. c., 16,000, polymor- 
phonuclears 89 per cent. Diagnosis: acute 
appendicitis. 

Operation on admission. A right rectus inci- 
sion revealed a mass in the cecal region. A 
subcecal abscess was broken into and a large 
amount of thick foul pus escaped. The appen- 
dix was gangrenous and largely disintegrated. 
Fragments of appendix and two free fecoliths 
were removed. The stump with the cecum was 
much indurated and incorporated in the abscess 
wall. The stump was freed as far back as could 
safely be done, without endangering the cecal 
wall, and was clamped and tied off, inversion 
being impossible, about 14 in. from the cecum. 
Drains inserted. Culture: B. coli. 

Fever persisted for five days, then unevent- 
ful recovery ensued, the patient being dis- 
charged on the twenty-sixth postoperative day. 

Second admission, April 30, 1927 (14 months 
after discharge). Well until the day before 
when she had cramps in the lower abdomen and 
vomited. Pain became more intense and 
vomiting persisted. Two colonic irrigations at 
home without result. 

Abdomen somewhat distended and tender in 
lower portion with some rigidity. Maximum 
tenderness in right lower quadrant. Temper- 
ature 103°; pulse 108; w. b. c., 17,000, poly- 


morphonuclears 86 per cent. Diagnosis: 
intestinal obstruction. 
Operation. Right intermuscular incision. 


There was a diffuse foul purulent exudate 
free in the peritoneum, apparently the result of 
a recent abscess. At the site of the appendix 
stump was a perforation in the cecum, the 
stump having sloughed away. The surrounding 
loops of small intestine were agglutinated with 
recent adhesions. The exudate was aspirated, 
the defect in the cecum sutured, the small intes- 
tinal coils freed, allowing passage of gas, and 
drains inserted. Culture: B. coli and short 
chain streptococcus. 

Some peritonitis for four days, then gas and 
feces were freely expelled and _ recovery 
followed. Discharged on the forty-first day 
with discharging sinus. 

Sinus has discharged to date, three small 
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fecoliths being extruded from time to time. 
Now sinus closes intermittently and discharge is 
much less in amount and thin. General health 
good. 

This case is shown to illustrate the rare 
complication of recurrent appendicitis and the 
desirability, where possible, of burying the 
stump or making a very short amputation. 


SUPPURATIVE APPENDICITIS; PARA- 
LYTIC ILEUS; ENTEROSTOMY; 
RECOVERY 


PHILIP J. LIPSETT, M.D. 


E. D., an unmarried woman, on May 3, 1927 
was seized with abdominal cramps. These were 
accompanied by nausea and she vomited 
several times without relief. She was seen by 
Dr. D. N. Shulman who advised immediate 
operation. The deliberations of the family took 
another day and I saw the patient in consulta- 
tion the following day. At this time she pre- 
sented the picture of an acutely ill person 
suffering from asthma and an attack of acute 
appendicitis. The pain had shifted to the right 
lower quadrant, and rigidity of the lower half 
of the abdomen was greater on the right than 
on the left side. There was exquisite tenderness 
in the right lower quadrant with rebound 
tenderness. Rectal examination disclosed no 
masses but tenderness in the right iliac fossa. 
Temperature 102°F., pulse 90, repirations 24. 
Patient denied anything that would suggest 
involvement of the adnexa. 

I operated upon her three hours later at the 
St. Mark’s Hospital, using spinal anesthesia on 
account of the asthma, through a right rectus 
incision. Free pus in the peritoneal cavity was 
encountered and aspirated. 

The patient’s appendix was gangrenous with 
a perforation at the base and was removed 
without inversion of the stump. Two cigarette 
drains, one into the pelvis and one to the 
appendix stump were inserted and the abdom- 
inal wall closed in layers. The patient was in 
fairly good condition after the operation and 
did well for four days. On the fourth day the 
drains were removed. On the fifth day slight 
distension was noted. There was no nausea, 
patient was able to pass flatus and the results of 
enemata were good. The distension subsided 
somewhat after the use of pituitrin, stupes and 
medicated enemata. Two days later it again 
increased, the patient began to vomit bile- 
stained fluid and passed no flatus. Under the 


Section of Surgery 


American Journal of Surgery 61 I 


ordinary measures her condition improved 
again and she had a _ spontaneous bowel 
movement the next day. On the thirteenth day 
postoperative her condition took a sudden turn 
for the worse. She began to vomit incessantly, 
the distention increased, there was no passage 
of flatus and enemata were ineffectual. She 
presented the picture of an acute ileus minus 
the paroxysmal cramps. The measures hereto- 
fore used to combat the distension were of no 
avail and the patient became progressively 
worse. Gastric lavage sent her into collapse and 
she had to be stimulated. 

A diagnosis was made of paralytic ileus or 
possibly one due to bands. Dr. B. T. Tilton, 
called in consultation, concurred in the diag- 
nosis and advised jejunostomy or enterostomy 
as the last resort. On May 109, I performed an 
exploratory operation under spinal anesthesia 
because I was not quite satisfied that the condi- 
tion was a straightforward paralytic ileus, and 
wished to rule out the possibility of a mechanical 
ileus. The patient was practically moribund. In 
addition to the obstruction she was suffering 
from asthma, the distention greatly interfering 
with her breathing. 

The original operative wound was sealed off 
and a left rectus opening was made. There was 
no fluid in the abdominal cavity, the entire 
small gut was distended and lusterless. There 
were no collapsed loops visible. A rapid 
exploration of the right iliac fossa revealed 
surprisingly few pathological changes. In the 
process of exploration a pea-sized abscess in the 
mesentery was encountered. An ileostomy was 
done, Witzel type. The abdomen was closed in 
layers with the catheter fixed at the lower angle 
of the incision. 

During the operation patient had to be 
stimulated and she received an ampoule each of 
pituitrin, caffeine, sodio-benzoate and digifolin. 
She was sent back to bed in very poor condition 
and anti-shock measures were instituted. 

Two hours after operation there was a profuse 
discharge from the ileostomy opening and 
with the onset of the drainage from the bowel 
the patient began to improve; the distention 
started subsiding, the vomiting stopped and 
she was able to retain fluids by mouth. On the 
fifth day after the second operation the catheter 
was removed. The ileostomy drained for 
another day and then closed spontaneously and 
definitively. The abdominal incision healed 
except the lower part, which became slghtly 
infected. 
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An interesting complication following the 
second operation was a specific parotitis which 
appeared on the first day after the ileostomy. 
The right side was involved first, the left side 
three days later. Both subsided without 
further trouble. A definite history of exposure 
was obtained from the patient. Discharged, 
cured, on June 3, 1927. 


REPAIR OF STRANGULATED INCISIONAL 
HERNIA TWO YEARS AFTER SIMPLE 
DRAINAGE FOR APPENDICITIS 
ABSCESS; APPENDECTOMY 


FRANK B. BERRY, M.D. 


M. C., aged fifty-nine, admitted to Bellevue 
Hospital March 4, 1925 with ten-day history 
of right lower quadrant pain. Firm, tender mass 
10 cm. in diameter was found in the right iliac 
fossa. Rales at both lung bases. Temperature, 
101.8, pulse 100, w.b.c. 21,000, polymor- 
phonuclears 81 per cent. Because of the chest 
condition she was operated upon under local 
anesthesia by intermuscular incision. A well 
walled-off abscess was found. The appendix was 
not sought for and simple drainage was insti- 
tuted. B. coli was obtained from the pus. The 
convalescence was uneventful and she left the 
hospital on the thirteenth day with a small 
fistulous sinus tract. 

When seen in the follow-up two months later, 
there was a moderate-sized hernia. This gradu- 
ally grew in spite of a belt. The fistula finally 
closed in November, 1926, and at that time 
the patient had a large easily reducible hernia 
partly controlled by her belt. 

Early in May, 1927, twenty-six months after 
her original operation, the patient began to 
have attacks of right upper quadrant pain, 
radiating to the right shoulder and accom- 
panied by vomiting. She described similar 
attacks twenty-five years ago. There was also 
auricullar fibrillation. The hernia was causing 
no symptoms. She again entered the hospital 
with a diagnosis of probable gall-bladder 
disease and fibrillation. The day of admission 
she found she could not reduce her hernia. It 
was then the size of a grape-fruit. It became 
tender and pressure on it caused nausea. She 
refused operation at first and ice bags and 
rectal treatment kept her comfortable. After 
four days she consented to operation. Again 
this was done under local anesthesia. The neck 
of the sac was 3 to 4 cm. in diameter. During 
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reduction the appendix and the remains of a 
fecolith presented themselves. These were 
removed, and the hernia repair was then made. 
Convalescence was uninterrupted except for 
mild pleurisy twenty-three to twenty-eight 
days, postoperative. She was discharged on the 
thirty-first day and has remained well. 


ACUTE SUPPURATIVE PLEURISY WITH 
SECONDARY PNEUMOCOCCUS 
PERITONITIS 


PAUL A. DINEEN, M.D. 


An Italian, aged thirty-eight, was admitted 
to the hospital May 25, 1926, two months after 
a right lobar pneumonia with empyema. He 
was profoundly toxic on admission. Aspiration 
of the chest had obtained pus. On the day of 
admission, under local anesthesia, a portion of 
the eighth rib on the right side was resected. 
On entering the pleural cavity a small, defi- 
nitely walled-off space was entered and 8 oz. of 
pus were evacuated. The finger encountered a 
tense, bulging mass forming the roof of this 
cavity, and drainage of this mass yielded 25 oz. 
of pus. The two cavities were converted into 
one and two rubber tube drains were inserted. 

The day following the patient complained of 
severe abdominal pain and began to vomit. 
Within twenty-four hours the vomitus was 
fecal and the patient was in poor condition. A 
high jejunostomy was done under local anes- 
thesia. On entering the peritoneal cavity 
through a high left rectus incision a walled- 
off cavity containing 8 oz. of pus was entered 
and drained. The walls of this cavity were 
lined with fibrin and had the same general 
appearance as the cavity in the chest. Cultures 
from the thoracic and abdominal pus showed 
the same organism, namely pneumococcus, 
Group 1. Blood cultures were repeatedly 
negative. 

The patient had a stormy convalescence and 
was in the hospital for seven weeks. The 
jejunostomy tube was removed eight days after 
operation and the stoma gradually closed, the 
abdominal incision being healed five weeks 
after operation. Two transfusions were given 
and seemed to aid the patient considerably. 

Since leaving the hospital the patient has 
developed four large abscesses of the soft parts, 
requiring drainage. Cultures of the pus from 
these cavities showed staphylococcus aureas. 
The man is now well and strong. 
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FOCAL INFECTIONS 


infections is, of course, not new. Com- 

paratively recent, however, is the 
development of a focal infection fad that 
finds its expression in the widespread and 
often indiscriminate removal of tonsils and 
teeth for the relief of various affections— 
from asthma to sciatica. Beyond dispute, 
the extraction of infected teeth or tonsils has 
sometimes been followed by amelioration 
of a chronic arthritis or the disappearance 
of pains in remote parts of the body. But 
what is the proportion of such cases in the 
total of those on whom these operations 
have been performed for “focal infection”’? 
How many thousand individuals have been 
made tonsil-less and edentulous without 
any benefit; and what must they think of 
the physicians who persuaded them to such 
costly sacrifice? 

There are many physicians, and also 
surgeons, who demand as part of a general 
cleaning-up process, and regardless of the 
patient’s disease, the removal of teeth and 
tonsils that are condemned by laboratory 
examinations alone. Is there menace to the 
health of an individual because pus or the 
streptococcus viridans can be found in 
one or more tonsillar crypts, even though 
he has never had an attack of tonsillitis? 
And should he be submitted to tonsillec- 
tomy because he is developing exophthal- 
mic goiter or has backache or pain in his 
arm? An enthusiastic physiotherapist has 
made the published statement that “it can 
be positively and definitely asserted that 
subdeltoid bursitis proceeds from a focal 
infection by the streptococcus viridans.” 
When asked whether any investigation had 
led him to make sO sweeping an assertion, 
he replied, “No, I merely think so!” 
Such bursae are usually the seat of adhe- 
sions or, at the outset, contain some sterile 
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serum; the frequently associated sub- 
bursal “lime deposit” contains only min- 
eral salts, detritus, fat cells and blood 
fibrin, without bacteria or even leucocytes; 
and operation in a fairly acute stage will 
demonstrate a tear and hemorrhage in the 
supraspinatus tendon at the site of the 
deposit—indicating a traumatic rather 
than an infectious or toxic etiology. 

It seems a rational procedure to remove 
gonorrheal epididymes in the treatment 
of obstinate gonococcal arthritis; but it 
would be interesting to know how many 
individuals whose epididymes have been 
condemned as seats of focal infection have 
been relieved of distant symptoms by 
epididymectomy. 

Cholecystitis has been accused both of 
being, and of resulting from, a focal infec- 
tion; but how often has there been satis- 
factory demonstration of the truth of 
either of those hypotheses? Various sur- 
geons have held that cholecystitis is 
caused by appendicitis—a more direct 
pathway of infection than that from a dis- 
tant focus. Sometimes a physical relation- 
ship between the two affected organs can 
be demonstrated at operation and, admit- 
tedly, association of the two diseases is not 
rare; but certainly it is far indeed from 
being the rule, and its occurrence is scarcely 
more frequent than might be expected of 
two such common processes. 

We would not be understood as con- 
demning either the theory of focal infec- 
tion or its rational therapeutic application. 
We cheerfully admit the wisdom of treating 
or removing any tooth or tonsil that even 
may be the cause of some obstinate affec- 
tion that defies all other diagnostic and 
therapeutic efforts; but we do protest 
against the hasty and light-hearted extrac- 
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tion of teeth and tonsils, without pains- 
taking observation and examination, and 
in the face of known pathologic and 
physiologic processes. Is it not time that 
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the profession take stock of the results of 
these liberal sacrifices of teeth and tonsils 
before it is discredited by them? 

W. M. B. 


HETEROGRAFTS OF PRESERVED FASCIA 


literature, of much practical impor- 

tance and scientific interest are those 
of Amos R. Koontz of Baltimore on Dead 
(Preserved) Fascia Grafts for Hernia Repair 
(Ann. Surg., 1926, Ixxxill, 523, and J. A. 
M. A., 1927, Ixxxix, 1230). 

We are familiar, of course, with the use 
of preserved kangaroo tendon sutures, 
introduced by Marcy and supposed to be 
slowly but completley absorbed, with 
McArthur’s use of living suture strips from 
the cut edge of the obliquus externus 
aponeurosis, with Gallie and LeMesurier’s 
suture strips of fascia lata cut from the 
patient’s thigh and woven between Poup- 
art’s ligament and the obliquus internus 
muscle, and with the autograft transplan- 
tation of fascia to fill defects in the abdomi- 
nal wall or elsewhere and for use in arthro- 
plasty. Koontz’ material is none of these, 
yet developmentally related to all of them. 
He uses chemically sterilized and _ pre- 
served fascia from the ox or other animal; 
and he was led to do this especially by the 
observations of the French worker, 
Nageotte, “who transplanted pieces of 
alcohol-preserved tendon to repair ana- 
tomic defects in the tendons of living 
animals. He found that the graft of dead 
tendon “took” just as well as grafts of 
living tendon, and on subsequent micro- 
scopic studies of the implanted dead graft 
he found that the histologic changes which 
took place were as follows: The dead cells 
of the graft were removed by the wandering 
cells of the host; fibroblasts from the host 
grew into the persisting connective tissue 
framework of the graft, and repopulated 
this framework with living cells in the place 
of the old dead inhabitants; and finally, a 
new circulation was established in the 
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graft, so that in a short while it was impossi- 


ble to tell that the graft had ever been 
dead. The theoretical considerations which 
formed the basis for Nageotte’s work were 
his assumptions that the fibers of the con- 
nective tissues are inert coagula formed 
from living cells and that, hence, their 
preservation in alcohol does not change 
their physical or chemical character in the 
slightest, as they are, in fact, dead sub- 
stances in the animal just as they are in 
the alcohol. If this is true, one would not 
then expect, when these tissues are 
implanted among living tissues, that they 
should act as foreign bodies and produce 
a foreign body reaction, phagocytosis, or 
show a tendency to be absorbed. They are 
simply inert fibers implanted among their 
fellows of the same kind.” 

Koontz used fascia of various origins, 
preserved in 70 per cent alcohol, to repair 
defects made in the sheath of the rectus 
and fascia lata of cats and dogs. 

“Histologic study of the specimens 
removed at various intervals following 
operation showed that the same thing hap- 
pened in the case of these dead fascia 
grafts as had happened in the case of 
Nageotte’s grafts of dead tendon. The dead 
cells of the grafts had been replaced by 
living cells from the host, the graft had 
become firmly fixed to the surrounding 
tissues by the ingrowth of fibroblasts, and 
the implanted tissue had become vascular- 
ized . . Large ventral hernias were pro- 
duced in dogs and later repaired by sutur- 
ing over the defect large sheets of dead 
fascia It was found that the fascia 
lata of the ox gave the best results. The 
hernias were cured, and on subsequent 
examination it would have been impossible 
to determine the limits of the dead graft 
but for the row of black silk sutures 
used.” 
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Since his earlier report Koontz has been 
using suture strips of alcohol-preserved 
fascia lata of the ox for the repair of 
hernias in the human being by the method 
of Gallie and LeMesurier. He has operated 
upon seventeen cases with excellent re- 
sults, one of them a man of seventy 
whose inguinal hernia, operated upon 
five times before, had each time recurred. 
Koontz mentions that other surgeons in 
various parts of the country have also 
used preserved fascia strips for hernia 
repairs with excellent results, and he 
believes that its employment will become 
more widespread when it can be put on 
the market in convenient form. If it Is, 
indeed, as good as the living autografted 
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strips of Gallie and LeMesurier it will 
be far more acceptable, for to secure the 
latter not only leaves a large, unsightly 
scar on the thigh, but also greatly compli- 
cates the operation of hernioplasty. The 
use of preserved fascia in sheets and in 
strands will probably have a large field 
beyond the repair of hernial defects. 
Further observations may _ show its 
limitations and defects. It would appear 
now, however, that Koontz, Nageotte and 
other experimentalists have introduced a 
new biological principle into surgery, 
and also that our notions concerning the 
behavior of heterografts in the body will 
need some revision. 


W. M. B. 


Subscribers to THE AMERICAN JOURNAL OF SuRGERY visiting New York City are invited to 
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BOOK REVIEWS 


Bone Sarcoma. The Primary Malignant 
Tumors of Bone and the Giant Cell Tumor. 
By Anatole Kolodny, pu.p., M.p., Dept. 
Surg., State Univ. of Iowa. Authorized by 
American College of Surgeons. 8vo. Cloth. 
Pp. 214; 104 illus. Chicago, Surgical Pub- 
lishing Co., 1927. 


Until. the establishment of the Registry of 
Bone Sarcoma by Dr. Ernest Codman, our 
information concerning the varieties and 
prognoses, as well as the treatment of sarcoma 
of bone, was unsatisfactory and uncertain. 
Few surgeons saw any large number of such 
cases and only very few were granted the 
opportunity of observing end-results. With 
the establishment of the Registry, a method was 
developed of accumulating not only many 
specimens and roentgenograms but also a large 
volume of statistics, and even of noting the end- 
results in cases that drifted from the original 
surgeon to the care of another. Except for 
Codman’s little book (Bone Sarcoma. N. Y. 
Paul B. Hoeber, Inc., 1925), the’ accumulated 
data of the Registry remained unanalyzed. 
The task of carefully studying these data could 
scarcely have been entrusted to anyone better 
fitted for it than Kolodny. In a clear, concise 
and interesting manner the facts about bone 
sarcomata are isolated and, after critical 
interpretation, assigned to their proper place 
in the composite picture. 

The author begins his work with a critical 
analysis of the method of classification adopted 
by the Registry. He shows that the classifica- 
tion previously used is open to criticism in that 
several of the subdivisions under which tumors 
of bone were grouped are without justification 
in either pathological or clinical differences. He 
suggests, in consequence, the adoption of a 
somewhat modified scheme in which all primary 
sarcomatous bone tumors, without regard to 
anatomical or pathological variations, are 
grouped under the heading, osteogenic sar- 
coma. The second class includes tumors of the 
type known as Ewing’s tumor, the third 
embraces myelomata and the fourth is com- 
prised of a relatively small group containing 
extraperiosteal sarcomata and angioendothelio- 
mata. The tumor, once designated as giant cell 
sarcoma and by other names, is now called 
giant cell tumor which emphasizes its ordinarily 
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benign nature as compared with the malignant 
sarcomata. To the discussion of the biological 
characteristics, the roentgenological criteria 
and the therapeutic indications of each of 
these five different types of tumors of bone the 
author devotes a whole chapter. The greatest 
emphasis is, of course, laid upon the considera- 
tion of the osteogenic sarcoma and the giant 
cell tumor. 

The impression gained from the author’s 
review of osteogenic sarcoma is anything but 
optimistic. Though the diagnosis can usually 
be made, there are instances where the most 
malignant type of tumor remained unrecog- 
nized. The prognosis is in all cases of the gravest 
and the therapy is apparently unavailing, as a 
rule. In cases of non-sclerosing osteogenic 
sarcoma, Kolodny suggests immobilization of 
the extremity, followed after a few months 
of recumbency and radiation by amputation. 
In Ewing’s type of tumor, primary amputation 
appears to be futile and the author therefore 
advises recumbency and heavy radiation. 
Where the tumor recurs, excision or amputation 
may be undertaken with some hope of success. 
The myelomata, being multiple and composed 
of lymphoid cellular elements, are not amenable 
to surgical therapy but are fairly successfully 
treated by radiation. They have a somewhat 
better prognosis than the other types of malig- 
nant tumors of bone. In the treatment of the 
giant cell tumor, conservative measures seem to 
be justifiable. Of these, radiation appears to be 
quite as effective as the more commonly 
employed surgical curettage. 

This is but the barest sketch of Kolodny’s 
excellent work; to be appreciated it must be 
read carefully. It is nothing less than a monu- 
ment to the efforts of the Sarcoma Registry 
of the American College of Surgeons and to the 
author’s knowledge and broad scientific view- 
point. The volume is beautifully illustrated by 
a wealth of photomicrographs, roentgenograms 
and photographs. It is well deserving of premier 
position among the books of those interested 
in the problems of bone tumors. 


A Text Book or Bacrerio.ocy. By William 
W. Ford, Prof. Bacteriology, School of 
Hygiene and Public Health; Lecturer on 
Hygiene, School of Med., Johns Hopkins 
Univ.; Member State Dept. Health, Mary- 
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land. 8vo. Cloth. $8.50. Pp. 1069; 186 illus. 
Phila., W. B. Saunders Co., 1927. 


The appearance of a new book on bacteri- 
ology challenges attention, when so many good 
textbooks on the subject exist. Ford’s work 
displays evidence of the greatest industry. 

Part one is an historical presentation and a 
discussion of the morphology, staining and 
vital activities of bacteria and methods of 
infection, with a discussion of classification 
following. 

Part two, on “Systematic Bacteriology,” 
provides an exhaustive study of individual 
organisms, with excellent colored illustrations. 
The classification of Schizomycetes found in 
the table of contents might have been reprinted 
in the text, to advantage. It is unfortunate 
that there are so few references to papers 
appearing after 1920, and that the references in 
the section on diphtheria fail to mention the 
excellent monograph published by the British 
Research Council in 1920. 

Part three is a very good presentation of the 
distribution of bacteria, and includes some 
references to the more recent literature. Part 
four, on infection, gives the orthodox presenta- 
tion of this topic. The bacteriophage has a 
brief chapter, but there is no mention of 
Bronfenbrener’s or Schwartzman’s work. 

The spirochetes and infectious microorgan- 
isms of undetermined character, such as 
Rickettsia, are taken up in the final. chapters. 
The recent epoch-making work of Noguchi 
and his collaborators is not included, which, 
however, is only a commentary on the diffi- 
culty of making entirely up-to-date any text- 
book in a discipline advancing as rapidly as 
bacteriology. This volume will prove helpful in 
laboratories, to public health workers, and to 
practicing physicians and surgeons. The latter 
are constantly engaged in the practical control 
of bacterial growth in the human body. 

The publishers may be proud of a book which 
is well printed and has illustrations rivalling 
those in the best German texts. 


PuysicaL Diacnosis. By Richard C. Cabot, 
Prof. of Med., Harvard Univ. Ed. 9. Cloth. 
$5. 8vo. Pp. 536; 6 pl. 279 illus. N. Y. 
William Wood & Co., 1927. 


In this edition of Cabot’s excellent and 
popular book the chapters on the blood, tuber- 
culosis and cardiovascular diseases have been 
revised. 
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MANUAL OF THE DISEASES OF THE Eye. For 
Students and General Practitioners. By 
Charles H. May, m.p., Director and Visiting 
Surg., Eye Service, Bellevue Hospital, N. Y., 
1916 to 1926; Consulting Ophthalmologist 
to Mt. Sinai, French, and Italian Hospitals, 
N. Y., and to Monmouth Memorial Hospital; 
etc. Ed. 12. 8vo. Cloth. $4. Pp. 445; 374 illus. 
including 73 colored figs. New York: William 
Wood and Co., 1927. 


This quite remarkable little work, which has 
been through eleven editions and many reprint- 
ings here, as well as numerous foreign editions 
—British, Spanish, French, Italian, German, 
Dutch, Japanese and Chinese—continues to 
hold its popularity as a manual for students 
and general practitioners. In spite of its num- 
erous rewritings and abundance of plain and 
colored illustrations, the author has succeeded 
in keeping the volume down to small size. 
This edition, for example, has the same num- 
ber of pages as the eleventh, despite revision. 
The modernity of the text makes Figures 21, 
34 and 35 look incongruous; they illustrate 
illumination of the eye by gaslight! 


A TREATISE ON ORTHOPAEDIC SURGERY. By 
Royal Whitman, M.D., M.R.C.S., F.A.C.S., 
Surg. to Hospital for Ruptured and Crippled, 
Consultant to St. Giles and St. John’s Guild 
Hospitals, to New York and Darrach Homes 
for Crippled Children, to Polyclinic Hospital, 
to St. Agnes’ Hospital, Westchester, and to 
Shriners’’ Hospital at Montreal, to N. Y. 
State Board of Health and to State Dept. 
of Labor, etc. Ed. 8. 8vo. Cloth. $9. Pp. 
1061; 954 engravings. Phila. Lea & Febiger, 
1927. 

Whitman is a keen observer and an impres- 
sive teacher and the many who, as students, 
assistants, interns or clinic visitors, have 
listened to him and seen him work, have learned 
much from a master. In addition, he has given 
to the profession the abduction treatment 
of fracture of the neck of the femur, the recon- 
struction operation for ununited fracture and 
certain other conditions of the hip, astragalec- 
tomy—and further, an excellent textbook of 
orthopedic surgery. 

This is not an exhaustive treatise but it is a 
large volume, growing larger with each edition, 
and each of these has been exponential of the 
art and science of orthopedics at the time of its 
issue. A comparison of these editions, and par- 
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ticularly of this with the first, shows strikingly 
how this specialty has developed in the opera- 
tive field and also in the field of helio- and 
physiotherapy, and how much it has grown into 
traumatic and reconstructive surgery, the 
treatment of all the inflammatory and neo- 
plastic diseases of bone, of fractures, of disloca- 
tions—in short, what may well be termed 
“skeletal surgery,” as contrasted with the 
surgery of deformities only. 

In the rather recently added chapter on 
“Collateral Orthopaedic Surgery,” fractures 
are dealt with only briefly, except the author’s 
abduction treatment of fracture of the neck of 
the femur and his reconstruction operation. In 
the seventh edition there was no heading over 
the text immediately following the paragraphs 
on “central fracture of the acetabulum,” and 
that running title ran on several pages devoted 
to other subjects. This curious typographic 
oversight was not corrected in this edition. 

Aside from the space allotted to hip, as con- 
trasted with other fractures (a disproportion 
pardonable because the author describes his 
own methods), the allotment of text and illus- 
trations to the topics discussed in this work is 
in accordance with their importance and their 
incidence in orthopedic practice and, especially, 
in the practice of the author. 

This edition is about seventy pages larger 
than the preceding and contains much new 
matter. Thus, five pages are given to the 
description and illustration of Finney and 
Hughson’s operation for torticollis. 


BOOKS RECEIVED 


FisTULA OF THE ANUs AND Rectum. By Charles John 
Drueck, M.p., F.A.c.S., Professor of Rectal Diseases, 
Post-Graduate Hospital and Medical School, Chi- 
cago. 8vo. Cloth. Pp. 318; 66 illus. Phila. F. A. 
Davis Co., 1927. 


SurRGICAL DisEASEs OF THE GALL BLADDER, LIVER AND 
PANCREAS AND THEIR TREATMENT. By Moses Beh- 
rend, A.M., M.D., F.A.c.s., Attending Surgeon to the 
Jewish and Mt. Sinai and Northern Liberties Hos- 
pitals; Consulting Surgeon to the Hebrew Orphans 
Home, the Jewish Maternity Hospital, and Jewish 
Seaside Home, Atlantic City; Instructor in Anatomy 
in the Jefferson Medical College. 8vo. Cloth. Pp. 
278; 101 illus. Phila. F. A. Davis Co., 1927. 


THE SCIENCE AND Practice OF SuRGERY. By W. H. C. 
Romanis, M.A., M.B., M.CH., Cantab., F.R.c.s. (Eng.), 
F.R.S. (Edin.); Senior Surgeon in Charge of Out- 
patients and Teacher of Practical Surgery, St. 
Thomas’ Hospital; Surgeon to City of London 

Hospital for Diseases of the Chest; Examiner in 

Surgery to Univ. Cambridge, etc.; and Philip H. 
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Mitchiner, m.p., m.s. (Lond.), F.r.c.s. (Eng.); 
Surgeon in Charge of Out-patients, Teacher of 
Operative Surgery and Demonstrator of Anatomy, 
St. Thomas’ Hospital; etc. 2 vol. 8vo. Cloth. $12. 
Pp. 1750; 666 illus. N. Y. William Wood & Co., 1927. 


Minor Surcery. By Arthur E. Hertzler, m.p., F.a.c.s., 
Chief Surgeon, Halstead Hospital; and Victor E. 
Chesky, A.B., M.D., F.A.C.S., Chief Resident Surgeon, 
Halstead Hospital. 8vo. Cloth. $10. Pp. 568; 438 
illus. St. Louis: C. V. Mosby Co., 1927. 


EMERGENCIES OF A GENERAL Practice. By the late 
Nathan Clark Morse, a.B., M.D., F.A.c.S. Revised 
and Rewritten by Amos Watson Colcord, m.p., 
Surgeon, Carnegie Steel Co.; Surgeon, Pennsylvania 
Railroad System; etc. Ed. 2. 8vo. Cloth. $10. Pp. 
541; 311 illus. St. Louis: C. V. Mosby Co., 1927. 


CHIRURGISCHE RO6NTGENOLOGIE. Ein Grundriss der 
Anwendung der Réntgenstrahlen in der Chirurgie 
mit einem Anhang Radiumtherapie. By Dr. Hans 
Kurtzahn; Privatdozent fiir Chirurgie, Chirurgische 
Universitats-Klinik, Kénigsberg. 8vo. Mk. 10.20. 
Paper. Pp. 216; 110 illus. Berlin: Urban & Schwarz- 
enberg, 1927. 


INDIKATIONEN FUR DIE OPERATIVE BEHANDLUNG DER 
FRAUENKRANKHEITEN. By Dr. Walther Benthin; 
a.o. Professor an der Albertus-Universtat und leit- 
ender Arzt der Abteilung fiir Geburtshilfe und 
Frauenkrankheiten des stidtjischen Krankenhauses 
zu Kénigsberg i.Pr. 8vo. Mk. 10.20. Paper. Pp. 226. 
Berlin: Urban & Schwatzenberg, 1927. 

SuRGERY, Its PRINCIPLES AND PRACTICE FOR STUDENTS 
AND PractiTIONERS. By Astley Paston Cooper 
Ashhurst, A.B., M.D., F.A.C.S., Professor of Clinical 
Surgery in the University of Pennsylvania; Surgeon 
to the Episcopal Hospital and to the Philadelphia 
Orthopedic Hospital and Infirmary for Nervous 
Diseases; Colonel, Medical Reserve Corps, U. S. 
Army. Ed. 3. 8vo. Cloth. $10. Pp. 1179; 15 colored 
plates and 1046 illus. Phila. Lea & Febiger, 1927. 

MANUAL OF SurGERY (Rose and Carless). For Students 
and Practitioners. By Albert Carless, C.B.E., M.B., 
m.s. (Lond.), F.R.c.s., Hon. Fellow, American 
College of Surgeons; Emeritus Professor of Surgery, 
King’s College, London; and Consulting Surgeon, 
King’s College Hospital, etc.; and Cecil P. G. 
Wakeley, F.r.c.s. (Eng.), F.r.s. (Edin.); Erasmus 
Wilson Lecturer, Royal College of Surgeons of 
England; Assistant Surgeon, King’s College Hos- 
pital; Lecturer in Surgery, King’s College Hospital 
Medical School; Assistant Surgeon, Belgrave Hos- 
pital for Children and West End Hospital for 
Nervous Diseases, etc. Ed. 12. 8vo. Cloth. $11. 
Pp. 1544; 639 illus. N. Y. William Wood & Co., 1927. 

Nasat Neuro.tocy, HEADACHES AND Eye DisorDeErs. 
By Greenfield Sluder, M.p., F.A.c.s., Clinical Pro- 
fessor and Director of the Department of Rhino- 
laryngology, Washington University School of 
Medicine, St. Louis. 8vo. Cloth. $11.50. Pp. 428; 
167 illus. St. Louis: C. V. Mosby Co., 1927. 

GonococcaL INFECTION IN THE Mace. By Abraham 
L. Wolbarst, m.p., Urologist and Director of Urologic 
Clinics, Beth Israel Hospital; Consulting Urologist, 
Central Islip State Hospital, Manhattan State 

Hospital, and Jewish Memorial Hospital, etc. 8vo. 


New Series Vo. III, No. 6 


Cloth. $5.50. Pp. 237; 89 illus. St. Louis: C. V. 
Mosby Co., 1927. 

A Synopsis oF SurGEerY. By Ernest W. Hey Groves, 
M.S., M.D., B.SC. (Lond.), F.R.c.s. (Eng.); Surgeon 
to the Bristol General Hospital; Professor of Surgery, 
Bristol University; Examiner in Surgery, Uni- 
versities of London, Liverpool, Leeds, and Sheffield. 
Ed. 8. 12mo. Cloth. $5. Pp. 674; illus. N. Y. William 
Wood & Co., 1927. 

An Out ine History oF OPHTHALMOLOGY. By Thomas 
Hall Shastid, A.M., M.D., F.A.C.S., SC.D., LL.B., ete. 
8vo. Cloth. Pp. 32. Southbridge, Mass.: American 
Optical Co., 1927. 

EspiRiTU DE LA UNIVERSIDAD Moperna. By Dr. Rafael 
Araya, Decano de la Facultad de Ciencias Médicas 
de Ia Universidad Nacional del Litoral; Professor 


Book Reviews 


American Journal of Surgery 6 I 9 


de Clinica Ginecolégica en Ia Facultad de Medicina 
de Rosario. 8vo. Paper. Pp. 164. Rosario: J. B. 
Ravani, 1927. 


History OF THE INCANDESCENT Lamp. By John W. 


Howell and Henry Schroeder. Cloth. 12mo. Pp. 
208; illus. Schenectady: The Maqua Co., 1927. 


Practice oF UROLOGY AND SypHiLoLocy. A Surgical 


Treatise on Genito-Urinary Diseases and Syphilis. 
By Charles H. Chetwood, M.p., LL.p., F.A.C.S.; 
Attending Urologist and Director of Service, French 
Hospital; Consulting Surgeon to Bellevue Hospital; 
Special Consulting Surgeon to Knickerbocker Hos- 
pital, St. Johns Hospital (L. I. City), Nassau Hos- 
pital (Mineola), St. Agnes and White Plains Hos- 
pital, etc. Ed. 4. 8vo. Cloth. $9. Pp. 879; 314 illus. 
N. Y. William Wood & Co., 1927. 


4 
rt 


PROGRESS IN SURGERY 


Selections from Recent Literature 


Brown, Lewis G. Mediastinal cyst. Radiology, 
November, 1926, vii, 436-438. 


The patient, a married woman aged thirty- 
five, had had a thyroidectomy which was 
followed by pneumonia, the patient being con- 
fined to bed for seven weeks. Since then there 
has been continuous cough and copious expec- 
toration of thick, foul sputum. There was 
marked loss of weight and energy. A roentgen 
examination showed a globular, non-pulsating 
mass 41% inches in diameter attached to the 
upper mediastinal shadow and closely related 
to the left main bronchus, through which it 
probably drained. It lay behind the bifurcation 
of the trachea and displaced the esophagus 144 
inches to the right and backwards. The pos- 
terior wall of the shadow was about 1}4 inches 
from the posterior thoracic wall. An outline of 
the mass was transposed to an anatomical cross 
section of the region. The relation of the shadow 
to the mediastinum, its partial drainage through 
the bronchus and its even globular, nonpul- 
sating outline suggested a cyst. 

Several attempts at aspiration were made, 
but unsuccessfully. With the assistance of an 
improvised arrangement of. two roentgeno- 
scopes at right angles, a small caliber needle 
was inserted safely through the posterior wall. 
The needled point being found well within the 
mass, aspiration was attempted but owing to 
the thickness of the contents met with only 
partial success. A small amount of air was 
injected which proved by its change of position 
when the patient assumed various postures 
that the contents of the mass were fluid or 
semifluid. The surgeon followed up the needle, 
still in place, establishing partial drainage. 
There followed complete cessation of cough 
and expectoration and a rapid gain in weight 
and strength. 

The patient was reexamined five years later 
and the empty cyst was found to be only slight- 
ly diminished in size. The distortion of the 
esophagus has remained practically unchanged. 
The patient refuses further operation and 
remains in excellent health. There is no cough 
nor expectoration but the tube is retained in 
position, drainage is practically nil, the dressing 
applied once or twice daily showing only a stain 
and the odor is scarcely noticeable. An attempt 
to remove the tube about two years ago demon- 
strated its impracticability at that time by a 
return of the symptoms. 


CHANDLER, F. G., and Youne, J. M. Lipiodol 
in pulmonary diagnosis: its uses. and limita- 
tions. Brit. M. J., Feb. 5, 1927, i, 228-230. 


Lipiodol injections enable the diagnosis «and 
localization of bronchiectatic dilatations with 
certainty, and in many cases it is the only 
method of proving the diagnosis. Its use en- 
ables the differentiation of bronchiectasis from 
lung abscess, from empyema with a broncho- 
pleural fistula and from tuberculosis. With 
regard to the diagnosis of lung abscess and 
empyema with a pleural fistula, the help given 
by lipiodol is of a negative character. It does 
not appear to enter the pulmonary abscess but 
stops short of it; nor does it easily flow through 
the bronchial fistula into an empyema cavity. 

Tuberculous cavities fill readily but it has 
been suggested that injections are undesirable 
in cases of pulmonary tuberculosis. In the 
opinion of the authors the method described 
is simple and harmless, giving invaluable help 
in certain cases but possessing limitations. It 
is doubtful if there is any other picture obtained 
after lipiodol injection which can be considered 
unequivocally pathognomonic. The authors 
base this conclusion on their own admittedly 
limited experience with 50 injections. Eight of 
the cases are described very briefly. The method 
of injection employed by the authors has been 
almost exclusively through the cricothyroid 
membrane. The patient is cocainized and 
suffers little if any discomfort. Occasionally the 
patient may complain of the taste and smell 
of the lipiodol. In sensitive subjects the symp- 
toms of iodism may occur. In one case there 
appeared a characteristic rash and in another 
an attack of asthma seemed to be precipitated. 
No other harmful effects have been noted. 


PoLtak, JouN OsBorn. How the pathology of 
fibroid tumors of the uterus will deter- 
mine the selection of radium or operation in 
their treatment. Am. J. Obst. e* Gynec., 
December, 1926, xii, 781-792. 


Before subjecting any woman to roentgen 
or radium therapy she should be examined 
under anesthesia to determine the exact rela- 
tion and location of the tumor mass or masses, 
and a diagnostic curettage should be made to 
exclude malignancy. All scrapings should be 
submitted to the pathologist. The following 
types of tumor demand operation: (1) Tumors 
larger than a three months’ pregnancy; (2) 
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rapidly growing tumors which suggest pro- 
gressive changes; (3) tumors producing pres- 
sure symptoms; (4) tumors associated with 
pelvic pain; (5) pedunculated tumors, in which 
radium only increases the necrosis; (6) tumors 
with adnexal pathology; (7) tumors with asso- 
ciated msec ary anemia (cachectic appear- 
ance) in which the uterine hemorrhage has 
not been sufficient to account for the degree of 
anemia; (8) tumors in young women; (9) 
multiple submucous tumors destroying the 
uterine cavity (radium in these cases is likely 
to produce pyometra), and finally in cases 
where the tumor mass cannot be definitely 
differentiated and in women who fear radium. 
All of these cases require either myomectomy 
or hysterectomy. 

Radium may be used for the control of hemor- 
rhage in tumors, within the confines of the 
uterus, if the tumor is not larger than a three 
month’s pregnancy and is without adnexal 
growth or parametrial or peritoneal lesions. 


WERNER, Paut. Roentgen-ray treatment of 
benign gynecological diseases. Am. J. Obst. 
Gynec., January, 1927, xiii, 54-60. 


Irradiation of the spleen for the treatment of 
all kinds of hemorrhages in benign affections 
has been attended with considerable success. 
The technique of this type of treatment is very 
simple. Above the area of the spleen, established 
by percussion, a field is drawn 15 cm. long by 
10 cm. wide. Irradiation is carried out with the 
patient lying on her right side, with the same 
apparatus, tube and filter generally used for 
intensive treatment. The local distance from 
the skin is 40 cm., the dosage measured on the 
skin is one-third of the erythema dose. The 
conditions amenable to such treatment are 
puberty hemorrhages in young girls, hemor- 
rhages with adnexal masses, miscarriages, 
climacteric metrorrhagias, hemorrhages from 
fibromyomatous uteri or presumably due to 
endocrine disturbances of the ovaries in the 
absence of definite pathologic findings. In 70 
per cent of the cases a favorable effect followed 
a single spleen irradiation. The results of 
repeated irradiations were not satisfactory. One 
can hardly speak of permanent results from 
irradiation of the spleen. Most probably the 
treatment simply removes a temporary disturb- 
ance so that normal conditions may establish 
themselves in the meantime. 

The author has observed a long series of 
cases in obstetric work where severe melena and 
vo.aiting of blood in infants was stopped by a 
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single irradiation of the spleen for five minutes 
(without any other therapy). All hemorrhage 
ceased immediately and the infants recovered. 
The prompt effect of spleen irradiation renders 
the procedure particularly valuable in metror- 
rhagias from fibroma or incident to the cli- 
macterium. In cases where spleen irradiations 
have failed the author has repeatedly obtained 
success by subsequent irradiations of the liver. 

Irradiations of the hypophysis have been 
found useful. Small doses administered to the 
hypophysis in cases due to hypo- or dysfune- 
tion of the ovaries were employed by the 
author. A field is outlined 2 X 3 cm. about at 
the center, between the outer circumference of 
the orbit and the anterior boundary of the 
external auditory meatus and this area on 
either side of the head is given one-third of the 
skin erythema dose. Not the slightest injurious 
effect upon the patient could be discovered. 
Surprisingly good results were obtained in 
dysmenorrhea and amenorrhea. Although the 
result was not always permanent a second 
treatment six or eight months later brought the 
desired relief in all cases. This treatment was 
extended to gynecologic conditions not obvious- 
ly due to endocrine disturbances, such as leu- 
corrhea, pruritus vulvae, etc., and improvement 
and even permanent cures were obtained. The 
treatment has also been found to be effective 
in certain types of pregnancy toxicosis, espe- 
cially hyperemesis and hypersalivation. Though 
very effective in most cases of dysmenorrhea, 
amenorrhea or climacteric molimina, irradia- 
tion of the hypophysis will be found to leave 
certain refractory patients unaffected. Insome 
of these instances it has been found that the 
desired therapeutic result can still be obtained 
by applying the same dose of roentgen rays to 
the, thyroid. 


SEIDEMANN, Hans. On the operability or 
inoperability of uterus carcinomas after irra- 
diation. Strablentherapie, 1926, xxii, 554-561. 


The author states that F. Heimann deserves 
credit for first showing in 1914 the possibility of 
utilizing preoperative roentgen irradiations in 
the treatment of uterus carcinoma. There are 
presented case reports of 4 women treated by 
Intensive preoperative roentgen irradiation 
followed by total extirpation of uterus car- 
cinomas. Although a final conclusion is yet to 
be reached it seems safe to state that the 
method, especially in inoperable cases, offers a 
better prognosis than anything hitherto 
proposed. 
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bscess, brain, value of radiographic contrast solu- 
tions in the study of (abs), 301 
Lung, 164, 290 (abs) 
Of lung, relation of immunity to experimental pro- 
duction of (abs), 403 
Of orbit, 266 
Pelvic, treatment of (abs), 410 
Actinomycosis of lungs (abs), 418 
Of vertebrae (abs), 208 
Adenoma, multiple, of thyroid complicated by tulare- 
mia, 269 
Toxic, and exophthalmic goiter (abs), 201 
Adrenal tumors, diagnosis of (abs), 302 
Anatomical, phylogenetical and clinical studies on 
central nervous system (B.R.), 400 
Anatomy, surgical, of human body (B.R.), 299 
Anesthesia, local, in treatment of visceral and serous 
pains, 93 
Nitrous-oxide-oxygen, of children (abs), 308 
Pneumonia as a sequel to (abs), 202 
Preliminary medication in general, 598 
Regional, for spinal orthopedic operations, 176 
Treatment of hiccup occurring during (abs), 308 
Anesthetic, ethylene as, for general surgery (abs), 415 
Angina pectoris, critique of operative therapy of, 315 
First operative treatment of by anterior ramisection 
of Cs to D; roots (abs), 402 
Antiperistalsis of duodenum and its relation to pyloric 
regurgitation (abs), 205 
Apparatus for direct blood transfusion developed by 
Dr. R. W. Thayer, 398 
Appendectomy, repair of strangulated incisional hernia 
two years after simple drainage for appendix 
abscess with, 612 
Appendicitis, gangrenous, 609 
With diffuse purulent peritonitis, 609 
With double fecal fistula, with spontaneous closure, 


609 
With hemorrhage into abscess cavity and bowel; 
recovery, 609 
With secondary abscess, 609 
Recurrent acute after partial appendectomy, 610 
Suppurative, postoperative complications of, 602 
With paralytic ileus, enterostomy, recovery, 611 
With abdominal wound suppuration and fecal ietule, 


With persistent massive infiltration of cecum and 
ascending colon, resection, recovery, 609 
With postoperative bronchopneumonia and empy- 
ema, 609 
With thickening of ileum and cecum, drainage, 609 
Appendix, non-inversion of stump (abs), 301 
Arterial embolism, of lower extremities, on circulatory 
changes in (abs), 203 
Arteritis, non-diabetic stenosing (abs), 202 
Arthritis, gonococcus, in infancy (abs), 304 
Atelectasis, bilateral, of lung (abs), 301 
Atlas, dislocation of, simple uncomplicated (abs), 412 


pe sprain, low, 544 


Backache, acute, diagnosis and treatment (abs), 414 
In gynecology, meaning of, 259 

Bacteriology, a text book of (B.R.), 616 

Balfour retractor, modified, 290 

Balsam of Peru, dermatitis produced by (abs), 308 

Bifurcation operation, 76 

Bile duct, common, injury to (abs), 392 

Biliary calculus and cyst of pancreas (abs), 313 

Birth injuries of central nervous system (B.R.), 197 
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Bladder atony, diagnosis of, 97 
Primary carcinoma of diverticulum of (abs), 303 
Bleeding from gastrointestinal tract caused by benign 
polypoid tumors, 342 
Blood, counting, preliminary report of a modified 
method of, for determination of inflammatory 
conditions, 223 
Transfusion (B.R.), 198 
Apparatus for, 398 
Bone, graft, in treatment of spondylolisthesis, 187 
Malignancy from roentgenological aspect (abs), 417 
Remarks upon the physiology of, in relation to bone 
diseases, 367 
Sarcoma (B.R.), 616 
Tumors, surgical aspect of (abs), 312 
Book Reviews, 87, 196, 299, 400, 616 
Books Received, 198, 618 
Bookshelf Browsing, 513 
Brain abscess, value of radiographic contrast solutions 
in the study of (abs), 301 
Breast, fat necrosis of, 291 
Carcinoma, pseudo-recurrence after radical ampu- 
tation for (abs), 291 
Bronchitis, vegetal, 91 
Burn, cicatricial contracture of axilla and elbow follow- 
ing, repair (abs), 294 


SS of fracture callus and parathyroid 
hormone (abs), 414 
Calcium carbonate in treatment of gastric hyperacidity 
and ulcer, 93 
Cancer, 209 
Cauterization and cautery excision of (abs), 201 
Genital, So female, relationship of imperfect drainage 
to, 4 
Of cervix uteri, strictured ureters, hydronephrosis 
and pyonephrosis occurring in (abs), 518 
Of larynx, radium a cure for? go 
Of stomach (abs), 205 
Of tongue (abs), 401 
Removal of cervical glands in (abs), 401 
Of uterus, factors which affect prognosis in radio- 
therapy of (abs), 517 
Capsulorrhaphy and transplantation of deltoid, recur- 
rent dislocation of shoulder treated by (abs), 


203 
Carcinoma of cervix, clinical and pathologic study 
(abs), 522 


Complicating pregnancy, showing harmful effects 
of radium on fetus (abs), 522 

Factors influencing end-results in, after irradiation 
(abs), 522 

In thirteen-year-old patient (abs), 410 

Prevention of (abs), 206 

Relation of prognosis to histological findings in 
(abs), 520 

Of cervix uteri, as treated in Gynecologic Depart- 
ment of University Hospital (abs), 521 

Of diverticulum of bladder, primary (abs), 303 

Of fallopian tube, primary (abs), 205 

Of stomach, intragastric radium treatment of (abs), 
200 

Results of surgical treatment of (abs), 405 

Of uterine cervix, 494 

Of uterus, on operability or inoperability of, after 
irradiation (abs), 621 

Pseudo-recurrence after radical amputation of breast 
for (abs), 291 

Carpal scaphoid, study of healing processes in injuries 

to (abs), 304 
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Case report with comments by a medical surgeon of 
South Carolina, published 1818, 513 
Cauterization and cautery excision of cancer (abs), 201 
Cervical, dislocation, reduction of (abs), 303 
Fistulae, bilateral complete, 377 
Glands, removal of in cancer of tongue (abs), 401 
Cervix, conservation of function in endocervicitis, 95 
Carcinoma of uterine, 494 
Chirurgie (B.R.), 88 
Chirurgische Behandlung der Gehirntumeren, die 
(B.R.), 290 
Cholecystectomy, technique of, 144 
With cystic duct drainage as a routine procedure, 573 
Cholecystitis, chronic, management of, 564 
and its diagnostic significance (abs), 
41 
Cholelithiasis with anemia, achylia, enlarged spleen, 163 
Circulatory, conditions in arterial embolism of lower 
extremities (abs), 203 
Diseases of the extremities treated by periarterial 
sympathectomy (abs), 412 
Civic service (E), 2 
Clairmont-Ehrlich operation (abs), 293 
Colic, biliary, coronary thrombosis vs. (abs), $72 
Colitis, epidemic acute spastic, simulating acute appen- 
dicitis or intussusception, etc. (abs), 405 
Constipation, treatment of chronic (abs), 205 
Contractions of knee and elbow-joints, corrective device 
for soft tissue, 592 
Contracture, cicatricial, of axilla and elbow following 
burn, repair (abs), 294 
Contractures, device for stretching of foot and leg 
muscles to overcome knee, 184 
Coxa vara of unknown origin, bilateral, 74 
Cyanosis, paroxysmal, associated with bilateral throm- 
bosis of suprarenal veins (abs), 414 
Traumatic, its pathological physiology (abs), 202 
Cystic duct, importance to surgery of, 274 
Cystitis, post-operative, 97 
Cystography an aid in diagnosis of genito-urinary 
tuberculosis, 96 
Cysts, congenital, of the neck in children, 1 
Mediastinal (abs), 620 
kidney, hemorrhagic, 96 
Primary echinococcus (abs), 409 
Ovarian, complicating pregnancy, 506 


°6T)esloved” hand, surgical treatment of (abs), 204 


Dermatitis produced by balsam of Peru (abs), 308 
Diabetes, synthalin in treatment of (abs), 199 
Diagnosis, physical (B.R.), 617 

Diagnostician, medical man as surgical (abs), 593 
Dilatation, of esophagus, case of idiopathic (abs), 418 
Dislocation, of atlas, simple uncomplicated rotary (abs), 


412 
Of shoulder, recurrent, treated by capsulorrhaphy 
: and transplantation of deltoid (abs), 293 
Diverticulum, duodenogram applied 
to demonstration of, 340 
Of jejunum, solitary (abs), 418 
Drainage, imperfect, relationship of to genital cancer 
in the female, 489 
Drains, gauze vs. rubber, in clean wounds (E), 298 
Dropped shoulder, operation for slinging a (abs), 414 
Duodenal tube and its possibilities (B.R.), 1 
Duodenun, antiperistalsis of (abs), 205 
Perforated ulcers of (abs), 381 


ho. kidney in, 440 


Eclamptic toxemias and indications for treatment, 433 
Ectopic gestation, interstitial, operation, recovery, 379 
Editorials, 82, 190, 298, 512, 613 
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Electrocoagulation, tonsillectomy by, 375 

Embolism, pulmonary, relation of obesity to (abs), 415 

Empyema, major thoracoplasty for chronic, 395 

Rupture of metapneumonic, into bronchus, 166 

Endocervicitis, conservation of function of cervix in 
treatment of, 95 

Endometrioma of rectovaginal septum, use of radium in 
treatment of (abs), 410 

Endometritis, syncytial, and syncytioma, 96 

tier” slipping at hip joint, with operative result, 
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Episiotomy and the immediate post-partum repair of 
both old and new perineal injuries, 499 

Epithelioma of hand, extensive squamous-cell; of lip; 
tumor of cheek (abs), 295 

Esophagus, unusual carcinoma of (abs), 311 

Ether treatment of perforation peritonitis (abs), 405 

Ethylene as anesthetic for general surgery (abs), 415 

Eustachian tube, visualization of, by roentgen ray, 89 

a clinique et diagnostic chirurgicall (B.R.), 
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Extrauterine gestation, diagnosis and management of, 
456 


| yen nerve, suture of, within temporal bone (abs), 
301 
Fallopian tube, primary carcinoma of (abs), 205 
Fascia, heterografts of preserved (E), 614 
Fibroids, submucous, and their treatment, 480 
Fibromata of intestines (abs), 302 
Fibromyoma of uterus, myomectomy, hysterectomy 
and radiotherapy in (abs), 520 
Fistula, gastrojejunocolic (abs), 388 
Inguinal, two cases of (abs), 310 
Thyroglossal, recurrent, 162 
Fistulae, bilateral complete cervical, 377 
Ureterovaginal and vesicovaginal, combined, 465 
Fluoroscopic screen for use in kidney operations, new 
type, 51 
Focal infection (E), 613 
Foreign body (screw) in digestive tract of infant (abs), 
310 
Fractures, about elbow, after treatment of, 13 
bow joint, acute comminuted, treatment of 
(abs), 412 
Of calcaneus, a new type, with discussion of common 
injuries of this bone (abs), 413 
Of hip, Whitman reconstruction operation for 
ununited, 78 
Of humerus, compound, anastomosis of brachial 
artery in, 161 
Of malarzygomatic compound (abs), 207 
Of spine, 116 
Of sth metartarsal bone, 182 
Frakturen und Luxationen (B.R.), 87 


“all bladder, clinical behavior of normal and dis- 
eased, 556 
Strawberry (abs), 30 
Surgery, retractor for, 146 
Gastric secretion after subtotal gastrectomy, 385 
Genital, organs, absence of in a girl (abs), 394 
Prolapse, principles of treatment of (abs), 206 
Genito-urinary tuberculosis, cystography aid in diag- 
nosis of, 96 
eeuaaers extrauterine, diagnosis and management of, 
45 
Interstitial ectopic, operation, recovery, 379 
Gibney, Virgil Pendleton, (E) 193 
Glossopharyngeal neuralgia (abs), 401 
Glucose and insulin in prevention of surgical shock 
(abs), 308 


Goiter, exophthalmic and toxic adenoma (abs), 201 
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Goiter, Relationship of diseased tonsils to, 91 

Study of classification and nomenclature, 359 
Gonads, secondary sex characteristics and, 312 
Gonococcus arthritis in infancy (abs), 304 
Gye’s hypothesis, Paget’s disease of the nipple and, 


21 
Gynecologic diagnosis and pathology (B.R.), 88 
Procedures, a consideration of certain, 428 
Gynecological diseases, roentgen-ray treatment of 
benign (abs), 621 
Gynecology, manual of (B.R.), 196 
Meaning of backache in, 259 
Present trend of, 421 
Roentgen diagnosis in (abs), 517 


valgus (abs), 208 


Head injuries and their treatment (abs), 301 
Heat for relief of pain, intensive methods of applying, 
577 

Hematoma, chronic subdural (abs), 203 

Hemorrhage, in the newborn, intracranial (abs), 410 
Post-partum, treatment of, 449 
Subfascial, of thigh (abs), 412 
Uterine, treatment of (abs), 200 

Hernia, femoral, “high” and “low” operation for (abs), 


576 
Of diaphragm, thoraco-peritoneal operation for (abs), 


104 
Of right lobe of liver (abs), 416 
Operations, muscle fascia suture in, 190 
Repair of strangulated incisional, two years after 
simple drainage for appendicitis abscess, 612 
Umbilical, surgical treatment of congenital, 93 
Heterografts of preserved fascia (E), 614 
Hill, L. L.,{tribute to (E), 191 
Hydatid disease, recent advances in our knowledge of 
(abs), 408 
Hydronephrosis, contribution to knowledge of etiology 
of (abs), 409 
With hydroureter, caused by phimosis, bilateral, 53 
ee, present-day approach to patient 
with, 150 
Réle of heart and blood pressure in surgical treat- 
ment of, 364 
Splenic enlargement in, 92 


iow (abs), 533 
Chronic duodenal (abs), 406 


Enterostomy, status of, in treatment of acute (abs), 
407 
Ileocecal and jejunocecal intussusception in an infant, 

262 
Immobilizing cage, 23 
Infant, foreign body (screw) in digestive tract of (abs), 


310 
Infarcts, large renal (abs), 409 
Inflammatory conditions, method of blood counting for 
determination of, 223 
Inhalation, intratracheal (abs), 202 
International Medical Annual, 1927 (B.R.), 197 
Intervertebral disk, calcified, 148 
Intestinal obstruction due to stricture, following herniot- 
omy for strangulated hernia, 552 
Intestines, fibromata of (abs), 302 
Intussusception, chronic (abs), 406 
Colic, 398 
Iliocecal and jejunocecal, in an infant, 262 
Inversion of uterus, puerperal, 452 
Iodine, in treatment of splenomegaly (abs), 408 
Therapy, dangerous tendencies in, 247 
Iodized oil and pneumoperitoneum combined in gyne- 
cologic diagnosis (abs), 518 
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Leitungsbahnen des Schmerzgefiihls und die chirur- 
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Lesions, obstructive, involving vesical outlet, 241 
Lipiodol injection of uterus and oviduct (abs), 521 
Lipoma, retroperitoneal, 94 
Lister as I knew him (B.R.), 196 
Lister’s Centenary, 99 
Lithotripsy under visual direction (abs), 409 
Lung, abscess, 164 
(abs), 290 
Relation of immunity to experimental production 
of (abs), 403 
Actinomycosis of (abs), 418 
Atelectasis of, bilateral (abs), 301 
Lesions, preliminary medication in general anesthesia 
with special reference to margin of safety and 
postoperative, 598 
Massive collapse of, 92 
Luteoma, ovarian, 95 
Luxation, anterior, of sternum on manubrium (abs), 314 
Lymphoblastoma (abs), 420 
Radiotherapy for (abs), 418 


compound, fractures of (abs), 207 
Malignancy, bone, from roentgenological aspect (abs), 
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